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THE LAMBERT-TISSANDIER AIR-PROPELLED BOAT, CREDITED WITH MORE THAN FIFTY MILES PER HOUR.—[See page 140.] 
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cle iblic, is a most valuable addition to the litera- 
the subject, abounding as it does in sugges- 
ons Which are at once conservative and practical. 
l fur the most notable suggestion—one that is so 
ensible e had most said obvious, that the wonder 
that it 1 s not made long ago—is that the size of 
‘ t i ir el greatly increased rhe com 
ee proposes a type that shall be of seaworthy size, 
gh ZS tons ind shall provide accommodation for 
ess than 250 passengers rhey will be decked over 
oughout the greater part of their length, and they 
be drive ! gasoline engine of suttici power 
to vive them a f speed 
Phe questi natura urise t boats weigl 
vy neal tons apiece are ‘ i hed nd the 
‘ mittee suggests two ternative method They be 
eve that davits « be designed capable of being 
ed eithe d owe vhich muld easily 
ale ’ if ti ( sider that il 
re ines i ‘ d be to perm the lift 
t es t ad cof vo 
t d ‘ il ere is juesti the 
me referable It should not be a diificult mat 
te to design davits and gear, compact and equally 
‘ t ed hich ould lower a 2S-ton boat into the 
te ith the ime dispatch and certainty w vhich 
| present 5-te wats are launched (m the other 
d, there would be many risks inseparable from the 
n of allowing the boat to float off from the ship as 
e foundered Should the vesse¢ vo down « fairly 
‘ ee ind unencumbered by floating wreckage and 
ihe feboat might tloat va vithout entangle 
‘ r damage fil e event ¢ i ship going down 
‘ ead at ‘ extreme angles as were assumed 
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multiplicity of life 
that the 


carefully na need no 


gated ships 
carried, it is obvious 
Boats and 


as proposed by the Davits Com 


I ttee represents the proper type The largest of 
he ocean liners carries over eighty boats of the 
resent type, collapsible and otherwise They are 
n abominable nuisance to everyone concerned, and 


take up much room that could be used to great 
iivantage for the benefit of the passengers. By 
idopting the 250-passenger capacity boat suggested, 


eighteen to twenty lifeboats fifty feet in length would 


tuke the place of the eighty or more in a ship of the 
The 


arge 


! comfort by the 
They 


power-pro 


gest size gain in safety and 


would be 


such boats, would be immense 


thoroughly seaworthy, and being 


elled. they would be able to make least 


port, or at 
indicated 


teer for the location of the nearest ship as 


by wireless telegraphy 


rhe recommendation of the committee that if smaller 


boats of the size now in use are placed on board, they 


nested in parallel with 


side of the 


tiers provision for 


nching on either vessel, is particularly 


teresting to the ScrenrTiric AMERICAN, since this was 


he plan which we suggested and illustrated at the time 


loss of the “Titanic.” 
Ancient and Modern Research of the Blood 
blood 
forced 


HE intimate connection of the with life 


processes must early have been 


upon 
first he was 


battle 


the notice of man. From the very 


ecustomed to iate the crimson stain with 


and death: but the true significance of the 





ood for 


vital processes has become known to us 


gradually by 


a long evolution of scientific observation, the first ree 


ords of which date back at least as far as 300 BB. « 


when Erasistratos gave the first intimation, somewhat 


The 


to-day 


f the 


Vague perhaps, circulation of the blood 


distinction between arteries and veins, familiar 


school boy, was first made by Galenus, A. D. 


160 It is commonly supposed that to Harvey (1628) 
belongs the credit of having discovered the circulation 
of the blood; but as an actual fact, aside from the 
somewhat vague indications given by Erasistratos as 
mentioned above, several other observers before Har 


vey noted the phenomenon, among them Luzzi 
(1540), This 


high value of 


(1315), 


Servete and Colombo (1559). does not 


of course in any way detract from the 


Harvey's 


observations 


But the circulation of the blood is after a " 


mere 
mechanical phenomenon, Comparatively obvious in char 
icter, so much so in fact that we are somewhat sur- 


prised that it should have so long escaped notice 


Much 
less obvious, though of the highest importance, are the 


chemical processes in which the blood is involved, and 
yet the understanding of these began at a time when 
the science of chemistry itself was still rather rudi 
mentary Thus, for instance, it was pointed out as 


early as 1669 by Richard Lower that arterial 


blood 


owes its rich red color to the action of the air, or as we 
now should say, to oxidation. In the same yvear John 
Mayow showed experimentally that in respiration, just 
as in combustion, a constituent of the air is absorbed 
That the heat of the body is due to this process was 


discerned in 1671 by Thomas Willis Similar 


observations were made in 1680 by Robert Bovle vhile 


the discovery that dioxide 


Blac (1757). 


respiration produces carbon 


is a aste due to 


With the 


difficulty in fully 


product, is Joseph 


field thus prepared for him, Lavoisie1 id no 





significance of the 


appreciating the 


then newly-discovered oxygen for respiration nd in 
1777 he pointed out that oxygen is the only constitu- 
¢ of the air which plays a direct role in respiration. 


vestigation of the chemical nature of the blood 





itself was necessarily reserved for a somewhat later 
date ing as it does, organic chemistry In fact, 
it « t be said that all questions relating to the 

Ist [ he blood are at the present day complete 
- 2 ed Much vork of the highest value j this 
field s been done in out vn country by Prof. E. T. 
Reichert, who has laid down in a memoir published by 
the Carnegie Institution the results of his researches 


The differentia- 


human blood stains from those of animal origin, 


of hemoglobins. 





ws received considerable attention on account of the 


egal lmportance attached to such tests in the proseecu 
tion of criminal cases, but the methods of examination 
advised Prof. Reichert far exceed in their capa- 
bilities such comparatively crude methods of differen- 
tiation, for by their means it is possible to establish 
the relationships of different species of animals An 
irticle in this week's SUPPLEMENT gives a detailed, illus 
trated account of this development 


While the blood has a definite and important fune 


tion to fulfill in health, this does not exhaust the pro 


gramme of its vital activities. For it is largely owing 


to special processes initiated in the blood that we are 


able to ward off or overcome attacks of various dis 


eases. This is achieved partly through the formation 


of so-called anti-bodies in the blood and partly through 


a literal devouring of the disease germs by the ame@- 


boid white corpuscles of the blood. Unfortunately the 


victory does not always lie with the defending forces 


of the body, and the so-called blood parasites represent 
a formidable army of enemies, among whom some of 
the most deadly 
that of 


body by 


are the germ of the sleeping sickness 
both 
Much 


in recent years, and be it gratefully acknowledged, suc- 


and malarial fever, introduced into the 


the bite of insects. work has been done 


cessful work, in the study and subjugation of these 


invisible foes 
A review of recent progress in this field, by H. G. 
Plimmer, will appear in next week's issue of the ScIEeN- 


riFIc AMERICAN SUPPLEMENT. 


Powerful Radio-station at Panama.—The Navy will 
shortly begin to construct a large naval radio station 
at Caimeto, which will be known as the Darien Radio 
Station. 


Station 


It will be of the same power as the Arlington 


near Washington, but all three of the towers 


will be 600 feet in height, as against 600 for one tower 
at Arlington and 450 feet for the other two. The bases 


of the towers will be 180 feet above sea level, and they 
be arranged in a triangle measuring 900 feet on 
The sending+and receiving radius will be 
about 3,000 miles direct reach, to the Arlington Station, 
to San Francisco, and to Valdivia, 420 miles 
Valparaiso, on the Pacific, and Buenos Ayres on the 
Atlantic. It 
east coast of the United States, and communicate with 
St. Vincent, 500 miles west of the coast of Africa. For 
sending, the Poulsen wireless apparatus will be used. 


will 
each side 


south of 


would cover a vessel anywhere on the 
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Engineering 

American Labor More Efficient Than British.—Ac- 
cording to a report issued by the American Bureau of 
Foreign and Domestic Commerce, based upon a study 
of seventeen industries in the United States and Great 
Britain, it requires 18 per cent more power and two 
and one half times more labor to do the same work, 
in the industries examined, in Great Britain than it 
does in the United States. Herein can be found one of 
the fundamental causes of the difference between wages 
here and in the older countries. 

Draw-bridges for Escape from Fire.—A correspond- 
ent at Haverhill, Mass., suggests that as an auxiliary 
means of escape from the roofs of buildings or from 
the various floors, it might be possible to construct 
light iron draw-bridges, which could be let down to 
afford the inmates passage across alleyways and other 
openings of not too great width. There is something 
in this proposal; and conditions are conceivable in 
which it might be built inexpensively and used to good 
advantage. 

Cast Copper in Place of Forged.—According to a 
paper recently read before the American Institute 
of Metals, it is now possible to produce cast copper 
of high electrical conductivity that is mechanically 
sound. The difficulties of copper casting are due to 
oxygen, nitrogen and oxygen-containing gases, and 
this is overcome by using boron, which has a high 
affinity for these gases, but no affinity for copper. 
Cast copper is rapidly replacing forged copper in many 
of the electrical arts. 

Exploding Mines by Wireless.—An Italian engineer, 
Uliyi by name, is reported to have devised a method 
of exploding sub-marine mines at a distance of several 
miles by means of wireless impulses. According to the 
dispateh, Major Ferrie, head of the Eiffel Tower Wire- 
less Telegraph Station, was present at an experiment 
in which Uliyi succeeded in exploding mines at a dis- 
tance of 15 miles. Although it is true the application 
of wireless to warfare of this kind has been made the 
subject of much serious experimental work, we confess 
to considerable skepticism as to the results obtained. 

Paper and Wood Pulp Statistics.—In the year 1909 
seven hundred and seventy-seven establishments were 
engaged in the United States in the manufacture of 
paper from wood pulp. These gave employment to 
an average of 81,473 persons and paid $50,314,643 in 
salaries and wages. The cost of materials used was 
$165,442,341, and the vaiue added by manufacture 
was $102,314,623. The growth of the industry has been 
phenomenal, the increase in the decade 1899 to 1909 
in the value of product being $114,330,802 or 110.2 
per cent 

Carrying 3,127,000,000 Passengers a Year.—The 
Board of Trade statisties show that during the year 
1912 the trolley lines of Great Britain carried over 
three billion passengers. Figures such as this give an 
impressive sense of the magnitude of modern railway 
facilities, and the statistics are the more remarkable 
when we remember that this traffie was carried on 
2,642 miles of track and in less than 13,000 cars. Sig- 
nificant, also, is the fact that whereas in 1900 there 
were 37,000 horses employed in hauling street cars, 
in 1912 there were only 1,500. 

The Opening of Another Tunnel Beneath the East 
River.—The Publie Service Commission has approved 
an agreement with the Interborough Rapid Transit 
Company for the reconstruction and temporary opera- 
tion of what is known as the Steinway Tunnel, which 
crosses beneath the East River from 42nd Street, Man- 
hattan, to Long Island City. Built several years ago, 
at a cost of $10,000,000, the owners agreed to have 
the tunnel transferred to the city of New York for 
33,000,000 in consideration of its lease from the city for 
peration in connection with the rest of the new subway 
system. The tunnel is to be extended in Manhattan 
to Times Square and on the Long Island side to the 
Queensboro Bridge Plaza. 

A Mile-long Bridge Rebuilt in Twelve Days.—Some 
feats of extraordinarily rapid construction have been 
performed, at times, in the history of American rail- 
roading; but we do not know of anything to surpass 
the feat achieved jointly by the Pennsylvania and Le- 
high Valley railroads in the rebuilding of over a mile of 
two-track railroad bridge across Newark Bay, which 
was burned the night of June 14th. The bridge, 5,663 
feet long, included a draw 264 feet long. In the recon- 
struction, each road built one track, the Lehigh Valley 
bridge force starting from the west end of the bridge, 
and the Pennsylvania gangs working from the opposite 
end. The fire was yet in progress when the reconstruc- 
tion was decided upon and the plans got ready. Orders 
were given for fourteen pile drivers, thirteen marine 
derricks, twenty-one scows, two tugs, six catamarans, 
five air compressors, three water-boats, two derrick 
cars, two locomotive trains, three switch engines, two 
teams of horses, three million feet of lumber and for 
the assembling of 1,500 men. The work was completed 
in twelve days. 


Science 

Solvay’s Generosity.—The next meeting of the In- 
ternational Association of Chemical Societies will be 
held in Brussels, beginning September 19th, 1913. 
Ernest Solvay, of Brussels, will place at the disposal 
of the International Association the sum of nearly one 
million franes for the purposes of the Association, to- 
gether with rooms in his Institute. Consequently, it 
was suggested that the September meeting be held in 
Brussels instead of London, as a mark of appreciation 
of Solvay’s generosity. 

The Coal Resources of the World are the subject of a 
1,200-page monograph in course of publication by the 
executive committee of the Twelfth International Con- 
gress of Geology, under the editorship of Messrs. Wm. 
MelInnes and D. B. Dowling. An atlas of about 70 col- 
ored maps, 14x20 inches in size, will accompany the 
work, and about 120 maps will be scattered through the 
text volume. This publication will represent the results 
of the most thorough investigation ever made of the dis- 
tribution of any mineral except iron, which was the sub- 
ject of an investigation carried out under similar aus- 
pices three years ago. 

American School of Archzxology in China.—A com- 
mittee has been appointed by the Council of the Arel- 
wological Institute of America to investigate and ro- 
port on the plan of establishing an American school 
of archeology in China; its objects being: (1) To 
prosecute archeological research in eastern Asia; (2) 
to afford opportunity and facilities for investigation in 
Asiatic archeology; and (3) to preserve objects of 
archeological and cultural interest in museums in the 
countries to which they pertain, in co-operation with 
existing organizations for a kindred purpose, such as 
the China Monuments Society, organized by Mr. 
Frederick MeCormick in 1908 at Peking. 

The Reflecting Telescope.—In the Scientiric AMeERI- 
can of July 12th, 1913, there was published an article 
on the refleeting telescope, by Edward A. Fath, director 
of the Smith Observatory at Beloit, Wis. Such a large 
number of inquiries have been received, both by Mr. 
Fath and ourselves, asking for further information 
regarding this type of telescope, that we desire to call 
attention to Nos. 1512 to 1517, inelusive, of the Scien- 
TIFIC AMERICAN SUPPLEMENT, in which was published 
a series of six articles by G. W. Ritchey on “The Modern 
Reflecting Telescope and the Making and Testing of 
Optical Mirrors.’’ These articles treat the subject in 
detail and give much valuable information. 

Blood and the Conservation of Energy.—While the 
study of the blood is essentially a matter of biological 
interest, it is a somewhat remarkable fact that it also 
furnished the clue to Julius Robert Mayer for his dis- 
covery of that fundamental law of physics, the law of 
conservation of energy. Mayer observed, while travel- 
ing as a ship's surgeon in the tropics, that the venous 
blood of his patients (in the days when blood-letting 
was still in general vogue) was very appreciably brighter 
in color than in ordinary practice in the temperate 
zones. From this he rightly coneluded that there was 
a definite relation between the chemical action going 
on in the blood and the amount of work or heat fur- 
nished by the body, and thus following up his argument 
point by point, he was finally led to the conclusion 
that the total amount of energy of a given system is 
constant, that energy can neither be created nor destroy- 
ed, but only converted from one form into another. 

A Urique Climatic Observatory is maintained at 
Davos, Switzerland, by Dr. C. Dorno, who has recently 
published the results of the first three years’ work at this 
institution. Dorno’s observatory is remarkable for the 
fact that it is securing records of many important but 
hitherto neglected factors in climate; it contrasts, for 
example, in a striking manner with the conventional 
meteorological station maintained by the Davos Kur- 
verein. Special attention is devoted to the measurement 
of radiation, including separate records of the thermal, 
luminous, photographie and photo-electric intensity of 
direct radiation from the sun; also the combined radia- 
tion from sun and sky, with and without clouds, and the 
like. Already some interesting discoveries have been 
made as to the composition of the famous Davos sun- 
shine, and its fluctuations with hour and season; facts 
that have important therapeutic applications. The 
most intense ultra-violet radiation oceurs in summer, 
and this, it is suggested, explains why the invalids at 
Davos suffer with ‘‘glacier-burn” at that season. A sin- 
gle summer day may give as much ultra-violet radiation 
as a whole month in winter. On the other hand, the 
thermal radiation is most intense in the spring. Elab- 
orate observations of atmospheric electricity are also 
carried on in accordance with multifarious methods 
developed mainly during the past decade. Benndorf 
eleectrometers are used to secure continuous registration. 
In its remarkable equipment and methods this inustitu- 
tion may be said to be a generation in advance of the 
ordinary meteorological observatories of the world—in. 
which respect it may be classed with the observatory of 
the Ebro, in Spain, a notice of which was published in 
the Scientiric American of October 15th, 1910. 


Aercnautics 


Dunne’s Self-balancing Aeroplane in a Channel 
Flight.—In a self-balancing Dunne aeroplane, Jules Felix 
flew last week from East-Church to Boulogne, France 
Felix declares that Dunne has solved the problem of 
automatic stability and has produced a machine that 
needs only to be steered. He predicts that event- 
ually no other type of aeroplane will be used. The 
new machine is shaped like a letter V and has no tai! 

Heavy Losses in the Zeppelin Company.-—In the 
financial report of the company which constructs the 
Zeppelin airships, it is shown that during the fiseal 
year just closed there has been a loss of $375,000, or 
practically half of the working capital. Inasmuch as 
large sums have been received from the German gov- 
ernment for experimental purposes, and also consider- 
ing the fact that the price of the vessels has been doubied 
during the past two years, having increased from $125,- 
000 to $250,000, this loss seems excessive. This can 
be accounted for, however, by the high cost of experi- 
ment and on account of the fact that no absolute stand- 
ard model has been adhered to, although all the Zep- 
pelins have been outwardly similar in appearance. 

A New Height Record.—-The breaking ef world’s 
records in almost any sport has become so common 
that it often fails to attract the deserved amount of 
attention. The latest height record for an aeroplane, 
for this reason, has gone almost unheralded, and few 
besides those actually interested in flying realize or 
appreciate the accomplishment of Harry G. Hawker, 
who, on June 16th at Brooklands, set a new British 
altitude record for pilot and passenger by rising 13.400 
feet, a distance equal to more than two and a half miles. 
He used an 80 horse-power Sopwith tractor biplane 
fitted with balanced ailerons. On the same day he 
also broke the British record for an altitude flight by 
rising with two passengers to a height of 10,800 feet. 

First Air Collision Case Settled.—After a litigation 
of nearly three years the action between M. Thomas 
and Capt. Dickson, as a result of a collision between 
their aeroplanes while flying at the Milan meet in 1910, 
has at last been settled. It was recently decided that 
Dickson was responsible for the accident, and he was 
accordingly directed to pay $1,000 damages to Thomas 
and $2,000 to the manufacturers of the Antoinette 
aeroplane which Thomas was flying at the time of 
the accident, besides being ordered to pay four fifths 
of the cost of the suit In the original bill of complaint 
Thomas had asked for $16,000 damages, while Dickson 
had put in a counter claim for $20,000 for injuries and 
for the destruction of his Farman aeroplane. 


The New French Military Aero Stations.—The 
first of the military aeroplane stations built with the 
funds raised by national subscription in France has 
just been completed at Evereux, and it contains 
model hangar with annexes such as repair shop and 
the like, also a telephone post. This station is the 
first one of fifty-three aeroplane stations which are 
to be completed by next October, and in three months 
it is stated that there will not be a single point 
in the triangle extending from Paris to the east 
frontier where an aviator will be more than 25 miles 
from a well-organized landing station. Besides this, 
the principal aerial routes between the large cities, 
such as Paris to Marseilles and to the Channel, 
wil have similar posts placed along them at short 


distances. 


Wreck of the Schutte-Lanz Dirigible.—The strength 
and lifting power of balloons is seldom realized by the 
reading public until an air craft suddenly demonstrates 
its possibilities by cutting up capers without the guiding 
hand of a pilot. This was forcefully brought out on 
the recent (also its last) flight of the German dirigible 
“Sehiitte-Lanz I,’ which sailed from Kdénigsberg on 
July 13th for Berlin, but was compelled to alight at 
Schneidermiihl to replenish its supply of hydrogen. 
The ship was moored to an anchor sunk six feet in the 
ground and as an additional precaution a foree of 300 
men from the neighboring garrison were ordered to be 
ready to hold the balloon down in case of a storm. 
During a high wind one of the cars, a motor and several 
instruments were damaged. While repairs were in 
progress a violent gust struck the vessel, raising the 
stern about 100 feet in the air. The soldiers were so 
completely taken by surprise that all but two released 
their hold on the ropes. One of these fell from a height 
of 30 feet and was badly injured, while the other clung 
to the vessel until it had risen to nearly 1,000 feet when 
he also released his hold, and dashing earthward, was 
immediately killed. The ship hovered over the town 
for nearly an hour and then gradually descended. Driven 
along by the wind close to the ground it bowled over 
trees and telegraph poles in passing. A large body 
of peasants endeavored to arrest its flight by tying 
its cables to fir trees. The straining of the large bag 
however. soon tore the trees up by their roots. When 
a sufficient quantity of the gas had escaped the ship 
collapsed in a forest with its framework broken and 
the machinery demolished, 
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N Seine at Triel, France, a curious 
( ). ift } ing much attention 
glider proj dt means of an aeroplane 
eri rev propeller but resembles in 
ree r raft This new “flyer us 
t i ned ts designers, is owned by 
M. i'n ri indier, and was built for him 
i ‘ ‘ le Tamln 
rin i lv a kind of hydroplane 
r it consist five light floats or steps 
ich tl deck | ittached, the total 
vtl f the « ft being 7 meters, o1 
23 feet lt is equipped with a Th0 
rse-power Gnome engine, and is credit 
ed itt speed of SO kilometers (nearls 
rinile per hou When skimming 
‘ vy th urface of the water at this 
iM r! : re almost entirely out 
f ite ud if wings were attached 
I ides ift could be converted 
Ir prlaatie 
le Lambert experiments with 
! ! md similar machines date 
be riety twenty-four years In ISK 
1 1 s horsepower steam engine 
t i Tissandier glider with the propeller 
inder wate! ind a speed of 283 kilometers 
hou was obtained Several different 
wel trie«l by Tissandier and it 
i with his Buchet engine attached to 
dirigible tnitlo that M. Santos-Dumont 


nade his first memorable trip around the 


Shifting Gears by Electricity 


wie the suecessful employment of 
electricity both for lighting the 


moder! ntomobile and for starting its 
! tor a ( i additional step toward 
evolution of the hoped for “push-but 
t perated” car has been made And 
the gear shifting problem, too, lias 
been successfully solved with the aid of 
Nearly a year ago the first electrical 
lesigned permit quick altera 
f gear ratios by the mere depres 

f t { } 


made its appearance in 


letroit, Mich... but it never proved a com 


nereia SUCUPN Recently however, a 
econd device of the kind was placed on 
the market, and so successful has it prov 
en that already it bas been adopted as 
tandard equipment by severai prominent 
manufacturers, thus making plain that it 
that must | ckoned with. Like its predecessor, 
vita prineci¢ is magnetism It operates 
tion wi mbined electric lighting and engine start 
ne ten 
Des pit ‘ omplication that generally 
things electrical, the mechanism is extremely 


in its ¢ evtia!l elements: the whole of it is 


fact, it is more mechanical than electrical 
being alternately mnected with a slid 
ing hand lever working in the ordinary 


H-gate quadrant, each of the gear shifting 


irms has it wh powerful solenoid which 
in operated from the battery that serves 
to operate the engine starter. The amount 

current drawn ts small—about 15 am 
per and " ontact is only momen 


tary the effeet on the battery is negligible 


particula i iew of the fact that the 

itfery is constantly charged. The pull 

of the solenoids has been calculated as 

t 150 pound which is several times 

that linari btulnable with the usual 

hand i onsequeutly gears are quick 
nal tsi fied 

The control of the apparatus is vested 

i row of six small butions arranged as 


hown by the accompanying illustration, 


e tl pperting arms of the 
teering whe it will be noticed that 
tl it hifting lever is absent, the re 
mains ever ” ih emergency brake 
Cul The nity buttons are arranged 
e the buttons of an inter-communicat 
iss elephone system which is to say 
that vhen one depressed it stays down 
mtil aneth is depressed, when the first 
automo tie prings up his is to pre 
possibility f two gears being en 

vared uf the ime time, though even if 


ore wssible the pull of opposite 


ids would result in no movement 


aud it is therefore fully 


4 Curious French Gliding Boat 
It 


automobile 


is 


ih 


attaches 


damage and from dust and 


Instead 
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\ll of these six buttons, numerated from 1 to 4, fo 
the four forward speeds, “N” for neutral and “R” fo 
reverse, are connected in multiple with a master con 
ean be left 


depressed indefinitely without causing 


r 
r 


ict operated by the clutch pedal; hence, any of them 


ton makes half of the contact between the battery and 
the solenoid, and depression of the clutch pedal makes 
the other half, when the pull of the solenoid on its 
core, Which is attached to the gear shifting arm, shifts 
the gear. The method of obtaining any of the other 

gear ratios is exactly the same, the de- 











pression of any other button (except the 


neutral button) causing the indicated 
gear to be shifted into the driving posi- 
tion. The “N,” 


vided to permit any of the other buttons 


or neutral, button is pro- 


to be released when the car is brought to 
a final stand-still. 


How Fish are Adapted to Depth 
of Water 

.. ERTAIN fish living on river bottoms 

have the swimming bladder protected 
more or less by a cartilage or bony cover- 
ing, and as M. Otto Thilo remarks, it is 
eurious to note that fish which live upon 
the sea bottom have no such protection. 





The covering may be only partial, as in 


the carp, ranging up to a complete cover- 





The deck of the glider is built over five wide floats. 








j ppemtcte allhig 





ing as is found in the Cobitis fossilis 
which lives almost entirely buried in the 
mud. There is a perfect adaptation be- 
tween the structure of the swimming blad- 
When the blad- 


der is full of air it tends to lengthen and 


der and the fish's habits. 
compress other organs. In the Sarcodaces 
odoi of the Kameroon region, the bladder 
contains but little air, so that there is 
scarcely any strengthening to be seen 
here. An extreme case is found in the 
carp, and as the swimming bladder is 
much filled out with air it is protected by 
a shield in front, preventing it from press- 
ing on the heart and esophagus. Were 
it not so, the bladder would hinder the 
Thus 


the amount of protection keeps pace with 


blood circulation and respiration. 





the filling out of this organ. In some 
cases the bladder has a fine elastic inner 
membrane surrounded by a _ stouter one, 
thus resembling a rubber tire. 

While river bottom fish have an ossified 
swimming bladder, in sea bottom fish it 
disappears altogether in most cases. The 
nature of the bottom may account for this 


difference. The air bladder of a fish en- 





drain on the battery, for no current will flow until the 
master switch is closed by the depression of the clutch 
pedal Thus, the clutch can be disengaged without 
the necessity for changing gears, three inches of clutch 
pedal movement being provided before the master con 
tacts come together. 

In operation, the button marked 1 is depressed and 
then immediately the clutch pedal is depressed to the 
imit of its travei, which would be necessary in any 
case to engage the gear by hand; first speed is obtained 
automatically further 


without attention from the 


driver In other words, depression of the control but 


New Lambert-Tissandier “Flyer” uses a Gnome engine and air propeller. 


tering and leaving soft mud has time to 
adapt itself to the different 
in the case of the Plics, living in sea bot- 


pressures. 


tom in a hard and compact sand, the fish makes a great 
effort to penetrate into the sand, and when it comes 
out suddenly its highly-compressed bladder would ex- 
pand so much that it would be in danger of bursting. 
Hence, in this case the bladder disappears, owing to 
adaptation to surroundings. 


Caste in the Social Insect 
ype study of social insects such as the termite has 
regarding the 
division of such insects into castes, each caste showing 


always been of interest, especially 


a difference in appearance. The white 











ants have several castes such as soldiers, 
workers and reproducers or sexuated in- 
sects. Owing to their defensive réle, the 
soldiers are wingless, but have very strong 
mandibles, while the workmen, charged 
with building the ant-hill and bringing in 
food, have a characteristic form; like the 
soldiers, they do not reproduce. On the 
contrary, those of the caste known as re- 
producers have their organs well devel- 
oped, and their only office appears to be 








that of reproducing the species. 

Prof. Bugnion, a Paris scientist, is oc- 
cupied with the problem of ascertaining 
when these different forms of the ant be- 
Hitherto it was thought 
that after hatching, all the small ants had 


gin to appear. 


the same shape, and later on became sol- 
diers, workers or reproducers, this being 
auecounted for by differences in feeding or 
the presence of parasites in the body. 
The author however shows that on leay 
ing the egg the insect has its characters 
well marked so that the caste can be seel 
For instance, in the HLutermes lacustr s 
the soldiers have a frontal horn which is 
lacking in the others, and this horn is ob 
served even itt newly-hatched specimens. 
In other species the mandibles can be dis 
t} guished even at this early stage, and in 








Press a button and shift your gears. 


general the division into castes, like that 
of sexes, before the birth of the larvie. 
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Professor Ernst Meumann. 


HE problems of education underlie all vital prob- 

lems. The evidence? You will find it in the fact 
that every revolution in the history of thought was 
followed by revolutions in the history of education. It 
is not without reason that we eall our science of educa 
tion “Pedagogy; for to the Greek paidagogos was a 
man who took care of a child. If pedagogy means a 
systematic method of bringing the undeveloped mind 
under the influence of the developed, it is but natural 
that to the mind of a child this influence represents a 
human ideal to be attained. In 4 broader sense, educa- 
tion implies every influence that a mentally strong 
person can exert on another person. That includes 
even self-education. But in a narrower sense, educa- 
tion means school education. 

Present school education begins and ends with the 
adult; for the adult teacher works backward on a 
basis of adult thinking. In other words, the teacher 
imposes his own ideas upon the school child. For that 
reason the science of pedagogy in this twentieth century 
has developed no further than physics or astronomy 
had developed in the time of Galileo, and that, despite 
the fact that pedagogy is two thousand years old. 
What a paradox it is that scientists spend years in 
closely studying the character and habits of animals 
and plants, but have as yet lavished no attention, scien- 
tifically speaking, on their own children and pupils. 
Parents devote more time to the cultivation of gardens 
and to embroidery than to the education of their off- 
spring. Even governments have as yet done prac- 
tically nothing in endeavoring to ascertain scientifically 
what are the conditions that are most favorable 
to the child’s physical, mental and moral develop 
ment, as compared with what governments have 
done in the development of agriculture along scien- 
tifie lines. 

After centuries of waiting, we at last find a begin- 
ning made to establish a new science of experimental 
pedagogy, a science which instead of following the 
old a priori methods, accepts the surer method of ex- 
perimentation and acquires more accurate and positive 
knowledge about pupils—a knowledge both qualitative 
and quantitative, by means of which we can free our- 
selves from the tyranny of traditions as to what 
constitutes an average school child. When that 
science is developed we shall be better able to 
understand what basis there is for the pedagogical 
belief that respecters of  indi- 
viduality. 

The new science of experimental pedagogy ap 
proaches all its problems from the standpoint of the 
school child. As might be supposed the new movement 
originated in Germany, the land of pedagogy. And the 
man who has made it possible, the man who gave the 
first impetus to the movement, is Prof. 


schools must be 
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Pedagogy in this alleged twentieth century is 
about in the same condition as was astronomy in the 
time of Galileo. A science is needed to determine 
individual differences among children. When that 
science is developed we shall be able to classify, 
grade and promote pupils scientifically, and not 
divide them according to ages or sizes or school 
marks as we now foolishly do. Some day we will 
have a real science of experimental pedagogy. A 
beginning has been made by Prof. Ernst Meumann. 
This article, written by one who has studied under 
him, sets forth in a simple way the basic princ/ples 
of that science. Some day when the new pedagogy 
will have assumed the importance and dignity of 
botany or chemistry we will find in every large 
community a clinic where parents and teachers 
may receive advice on school matters, a bureau 
which will act as a consulting engineer in educa- 
tional affairs.—EpIror. 











what extent the method of experimertation has 
equipped educators with knowledge as to the facts of 
school children’s development and reaction under in- 
struction. 

Prof. Meumann does not agree with James, Miin- 
sterberg and other well-known psychologists who claim 
that education has gained little from experimental 
psychological investigation; he holds that it has gained 
very much and pleads that pedagogical experimentation 
is slowly emerging as a field quite distinct from purely 
experimental psychology because its problems are more 
complex and are made with practical ends in view. 
Experimental pedagogy does not try always to reduce 
all problems to their most elemental form; it is more 
synthetic, while experimental psychology is more 
analytic. And then the teacher’s aim is not the ac- 
quirement of psychology as a critical doctrine, but as 
an experimental study of his own school questions. 
Experimental pedagogy deals, therefore, mainly with 
the school childrex, including young women and young 
men. Meumann aims (1) to show that experimental 
pedagogy enables the individual teacher to be at all 
times quite clear in his own mind as to the justifica- 
tion of his pedagogical measures, and (2) to impress 
upon the teachers the necessity of seeking to answer 
all pedagogical questions from the pupil's standpoint 
in order to rid themselves of the conception current 
in older pedagogy that the child is merely an adult 
on a small scale. 

Statistics vs. a Knowledge of the Child Mind. 

Although Meumann admits that pedagogical theory 
has been the chosen field of amateurs and of self-edu- 
cated persons, he fully recognizes the folly of those 











Apparatus for measuring blood pressure. 


modern experimentalists who pile up statistical masses 
ot apparent facts without, as a preliminary, striving 
to get a thorough-going analysis, i. e., without a fall 
and clear conception of the psychological units in 
volved. We have to keep in mind that a statistical 
conclusion is not a psychological interpretation, and 
that a psychological possibility does not mean neces 
sarily a pedagogical necessity. 

Meumann shows that in educational theory as well 
as in educational practice new fields and standpoints 
have been acquired or at least confirmed scientifically 
which previously had only a remote connection with 
school education or none at all. Educational legisla 
tion and pedagogical therapeutics or orthogenesis 
must be based on science, i. e., on general scientific 
truths, not on educational idiosyncrasies and persenai 
partiality. First of all we must see the truth, 1. e, we 
must know exactly what pupils are, what their develop 
ment is, and for what they are fitted. 

What is Intelligence? 

Take for example the problem of intelligence. Are 
the differences between the bright and dul! pupils 
differences in kind or in degree? What is really intelli 
gence? Is it inherited or acquired, or both? Can we 
distinguish general intelligence (innate, unspecialized 
mental efficiency) from acquired knowledge, interests, 
dexterities, and from specific endowment, aptitude or 
talent? Some believe that the child is bad by nature 
(Francke, Palmer, Graser); others claim that the 
child is good by nature, but it is spoiled by its environ 
ment (Rousseau, Pestalozzi, Froebel;; still others 
claim that a child is neither good nor bad, it has only 
general unspecialized dispositions which may be devel 
oped in either direction (Wundt, Judd). Or, in regard 
to the pure intellect some believe that the child's in 
telligence is inherited (so-called nativistic theory of 
Galton, Pearson, De Candolle); others claim it is ac 
quired (Sidis’s empiricism); and those who share the 
theory of genetism (G. Stanley Hall, Dean Balliet, 
Horne) say that the child's intelligence is both in 
herited and acquired. 

Meumann thinks that all these more or less different 
theories may be good for their own purpose, and 
teacher who is dealing with a normal school child must 
judge a pupil’s intelligence not only by its accom 
plishment of school tasks, but also by the energy (effort 
and time) expended in reaching this goal. Thus, three 
pupils may have the highest mark (A) in solving an 
arithmetical problem, but one did it in 3 minutes, an 
other in 30 minutes, and the third in 60 minutes. All 
three had the same, highest mark. Which is the bright 
est? Or in memorizing a poem all three receive mark 
A, but one needs 3 repetitions, another 30 and another 
60 repetitions. Who is the brightest? Meumann gives, 
therefore, the following formula to de 
termine a child’s school intelligence 





Ernst Meumann, now in Hamburg. 
Meumann the Creator of a New Science. 
Experiment is the guiding idea of Meu- 
mann in treating educational problems. 
His pedagogical laboratories in Ziirich, 
Kénigsberg, Miinster, Halle and Leipzig 
became the sanctum sanctorum of all his 
humerous pupils who would know the 
educational truth and understand the 
workings of the child’s mind and the 
scientific character of pedagogical prob- 
lem But our chief obligation to him 
comes from his numerous experimental 
pedagogical writings. His “Lectures for 
the Introduction te Experimental Peda- 
gogy” (in 3 vols.) indicate a vigorous 
progress in the science of education. It 








Work Done 
School Intelligence 
Energy Expended 
Estimating Intelligence. 

He mapped out a plan of studying gen 
eral intelligence of normal pupils, deal 
ing with it not as a whole, but oniy with 
some of its higher capacities. For these 
higher functions of intelligence he sug 
gests material which involves the ability 
to work with abstract materia! in a pur 
posive way, seeing new relations and 
breaking up old combinations. He dis 
agrees, therefore, with those (e. g. Eb 


binghaus) who claim that intelligence is 





the capacity to form new and origina! 





is the only book of its kind as yet in print. 
Here it is shown for the first time to 


The ergograph is an apparatus used to study fatigue. 


combinations, because a witty man does 


(Concluded on page 152 
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modern air-compres 
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Phe depth of ore is not uniform, 
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mH places the underlying rock projecting far up 
the ore, even to the surface. The general slope of 

the ground, even in the most nearly level places, is 
juite irregular. Therefore, it is difficult to find many 
ee vhere it is possible to operate a steam-shovel 
for n extended period in a cut of economical dept} 
without including a considerable portion of the rock 
ith the ore excavated For this reason the scraper 
bucket excavators are more satisfactory as well as 





more economical for excavation, although their capacity 
‘ iderab ess than that of the large-size shovel 
ed rhree of these exeavators ‘are now at work, 
ether wi ne ‘W-ton Bueyrus steam-shovel. The 
cavators operate 1.25-cubic yards VPage buckets, 
iz i larger capacity of bucket is contemplated 
rhe bucket swings through a radius of 60 feet, and 
ithout difficulty removes all the ore for a width of 
ut 100 feet down to the rock bottom, the project 
xy rock and stumps being discarded Each machine 
crew consists of one operator, one fireman, and three 
itmen As the machine works up hill or down hill 
nua d the track follows the same grade, cars 
be dropped d vravity to be loaded as needed 

mi num nount of locomotive service 
lu plant, located on the east side of the 
‘ rd, consists of twelve rotary kilns, 10 feet 
din el id 125 feet long, set at an inclination of 
er foot, and 20 feet apart rhe kilns are of 
tye MMe! used in the manufacture of cement 
rhe diameter, however, is unusually large in ordet 
reome trouble from “ringing-up” in the hot zone 


en causes serious delays in the 


operation of 


i f smaller diametet Each kiln is carried by two 
tee res rigidly fastened to the shell The cut-steel 
driving-gear attached to the shell close to the tire near 
the cold end is 152.78 inches in diameter, and 4 inches 
in pitel Each kiln is driven by a 35 horse-power 
iriable-speed = motor \ 7.5-tor over-head = electric 
‘ v-crune currying a man-trolley with cubic 
ard rab-bucket, is provided for removing the nodules 
f n the trough of the nodulizing plant and loading 
them into 50-ton electric transfer-cars on the track 
xy alongside of tl trough 
rl ‘ struction at the water-front is somewhat un 
lil Close to the front leg of the bridge, and paralle 
its runway, is a trestle extending over one side of 
trough \ transfer-car brings the nodules from the 
dulizing-plant, and discharges from one side into this 
tt v in position to be readily loaded into the vessel 
ved back to storage under the main span of 
t due the grab-buckets rhe bottom of the 
trough is one foot above high tide Its outer wall is 
formed by planking spiked to a row of piles All of 
this construction, being above the water-line, is not sub 


to damage by the teredo navalis. From the outside 


angle of 


f the trough-wall the bottom drops off at an 


~ the fender-line, which is 


"s feet deep at 


ipproximately under the hinge of the boom of the 
ridus 

Considerable dredging was necessary in order to pro 
ide a suitable harbor A basin 1,50) feet long, 200 feet 
vide at each end, and 400 feet wide at the widest point 


dredged to a depth of 28 feet. The approach-chan 


el, 2.500 feet long and 200 feet width, was dredged to 
the same depth Felton, on Cagimaya Bay, a well 
protected branch on the south side of Nipe Bay, close 
to its entrance, has proved a very safe and satisfactory 
irbor 
Each year more investigations are made of the de 
sits beyond the mines opened, and the results con 
m the statement that this and the Mayari beds con 
tain fu 5OO.000,000 tons with an extensive area still 
inexplored The tonnage available for steel making 
may be 600,000,000 or more, as only a half million tons 


or more of ore are mined annually 


Treating Tuberculosis by Marine 
Micro-organisms 
written of late on Dr. Friedmann’s 


M CCH has been 
4 tuberculosis 


cure by means of sea turtle microbes 
In a memoir submitted to the French Academy of 
Science, Dr. Raphael Dubois, professor at the Uni 
versity of Lyons, draws attention to his own experi 
ments on similar lines, begun as far back as in 1900 
Twelve guinea-pigs inoculated with tuberculosis mi 
crobes, so as to become manifestly infected with the 


disease, were treated with a micrococcus derived from 


i pearl-producing shell-fish of the Ilyéres seacoast, and 
vith a single exception, were kept alive ten months 
ifterward. The seeming curative effect of the micro 


was put down to its “calcifying” action as shown 


OCCUS 
in the aris 


Now 


formation of pe 
Dr 
department of 


Dubois recently obtained from the veterinary 


the Toulon slaughter-house some calcar 


eous concretions, as formed around tuberculous lesions 
in the lungs of two oxen seemingly in course of healing. 
und in the liver of a pig, respectively From the cal 
careous shells of these lesions he prepared cultures of 
several species of bacteria, one of which, ov micro- 
scopic examination, turned out to be a micrococcus 


similar to the one previously experimented on. 

It should be borne in mind that in all cases of patho 
genous calcification (pearls, calculus, pulmonary 
cretions, etc.) there is not only a deficiency of lime in 
the to 


the case, e. g., 


con 


but an ineapacity absorb 
In 


mation, there is practically 


organism, any lime 


offered in abundance of pear! for 


always a parasite drawing 


toward the infected part any migratory caleariferous 
cells, the same as microbes, in other Cases, are known 
to attract phagocytes 


Under these conditions it will be interesting to wateh 


the healing effect which the micrococcus in question 
inmay exert on the tuberculous guinea-pigs recently in 


oculated with it 


Fighting in the Air 
By C. Dienstbach 


war of the future shall 


| N the we see aeroplane 
pitted against aeroplane? It may be, and yet there 
are difficulties In the first place, the atmosphere 


over modern fortifications and over the territory occu- 


pied by a modern army is vast. Unless opposing single 
aeroplanes deliberately ferret each other out, it may 
happen very naturally that they may be miles apart. 

There is a psychological side to this situation. In 
his novel When the Sleeper Wakes” H. G. Wells 


surmises the stress of a combat between aeroplanes in 


the air would prove too much for twenty-second century 


courage It seems not quite within the possibilities of 


twentieth century courage—Bulgarian and Turkish 
aeroplanes, scouting at Tehatalja, did not attack 
one another—perhaps because there must be a_ re- 


of attack from 


ground is 


psychology braving an 


The 
but a 


versal of the 


the ground. so remote—on such a 


different plane; machine rushing through the air 
at express train speed is fearfully on the same plane, 
the of 


close that it over-emphasizes the danger of flying per se. 


and has potentiality getting so unpleasantly 


A man without skates on smooth ice, 
shoes the 
inclined; the military aviator is in no more fav- 


or without spiked 


on top of a narrow steeple, is not aggres- 


sively 
orable position. To exchange chance rifle shots at great 
distances is psychologically too indecisive. On the other 
hand, if the opposing pilots approach each other at all 
closely, either may find himself rushing along into a 
situation as desperate for him as it is for his enemy 
Probably the first whole-hearted aerial attack in mod 
will be 


craft 


large and 
prae- 


delivered from a 
that 


ern warfare very 


safe dirigible, a can at least boast of a 
tical firing platform, notwithstanding the danger of con 
flagration. The fact that Zeppelins have been armed 


with machine guns shows whither the tendency lies. 


The Current Supplement 


this week's issue of SUPPLEMENT, W. J. Hum 


| N our 
phries contributes an interesting article in which he 


our atmo 
part 


ages. 


shows that the presence of volcanic dust in 


sphere has probably played a most important in 


determining the climate of our earth in past 


A general review is given of the modern status of elec 


Our readers are well acquainted with 


to 


tro-therapeutics 


thermite and its uses A field in which it seems 


promise particular usefulness is the repairing of dam 









ages to sea-going vessels. This application is described 
and illustrated in an article by L. E. Browne.—The 
lighting of the modern manufacturing plant is an im 


portant problem, and not only from the point of view 
and sanitation, but also as a purely com- 
of its direct 
“Making the 


Illumination” 


of humanity 
influence 


Best Pos 


mercial consideration, in view 


upon manufacturing efficiency. 


sible Use of Daylight is the subject of 


an article dealing with this topic.—Prof. H. B. Dixon, 
working in conjunction with C. Campbell, reports on 


investigations regarding the effect of incombustible 
dusts on the explosion of gases.—VProf. P. Behrens 
writes ou the Aesthetics of Industrial Buildings, that 
is to say, on beauty in technical structures, as deter- 


mined by perfect adaptation to useful ends.—An article 
entitled Life Blood” tells 
regarding a constituent of body 
for life, but also full of inter 


very 


“Our us many remarkable 


facts our which is 


not only most important 
esting properties.—C. A. Battiscombe describes a 
promising scheme for exploiting the power of the tides. 
writes Curiosities of Binocular 


F. Campbell on 


Vision 


A Monument to Schiaparelli 
ee oe has been formed under the patron- 
4 Rage of the King of Italy to monument to 
the astronomer Schiaparelli, and it is to be erected at 


erect a 


Savigliano, where this celebrated scientist ~vas born in 


1835. He died at Milan in 1910. A commemorative 
tablet will be placed in the Palazzo Brera where he 
made his principal discoveries, and if sufficient funds 


scientific insti 
affair includes 


can be raised it is intended to found a 
tute. The committee in charge of the 
well known state officials and scientists, 
Celoria, director of the Milan Observatory. 


including Prof. 
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Correspoudence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com 
munications cannot be considered, but the names of 


correspondents will be withheld when so desired.) 


What is the Maximum Parcel Post Cylinder? 


To the Editor of the Sctentiric AMERICAN: 

Mr. Taylor’s ‘“‘The Maximum Parcel” in your issue of 
Julv 19th is interesting and instructive. The solution 
in case of the largest rectangular package is easily ob- 
tained; but to find the maximum of a cylinder with 
spherical ends seems difficult. Many of your readers, 
| doubt not, would be grateful for the solution. 

Roan Mountain, Tenn. O. S. BeRTOLET. 


The Automobile and the Locomotive 


To the Editor of the Sctentiric AMERICAN: 

On page 14 of your issue of July 5th is a photograph 
of a 110-ton locomotive being towed by a 2-ton auto- 
mobile. Let me eall your attention to a slight mistake 
m your story. 

The car in question is a Studebaker (E-M-F) “30,” 
which is of 30 horse-power and not 40, as your story 
states. And in addition, the car weighed less than 
3,000 pounds without its load. 

This makes the feat rather the more remarkable. 

Tue STUDEBAKER CORPORATION OF AMERICA, 
W.S. Pertit, Advertising Manager. 
Detroit, Mich. 


Lightning Prints 


To the Editor of the Screntiric AMERICAN: 

I observe with interest a quotation in the Literary Digest 
taken from your issue of June 28th in which Charles F. 
Talman holds that “‘lightning prints” are simply traces of 
the branch-like course of the discharge. My own obser- 
vations tend to verify his statement, for I have seen 
those imprints upon horses and eattle killed by lightning 
on the buffalo-grass plains of the West in places where 
the nearest tree was miles distant and in some instances 
where there were no trees or other objects than stock 
within sight. I have seen a number of variations of these 
“prints,” and in many cases the hair was burned in dis- 
tinct lines down the animal's four legs to the hoofs. 

Newton, Colo. C. H. Smiru 


An American Coffee Made of Figs and Prunes 


To the Editor of the Screntiric AMERICAN: 

Relative to your article regarding the Feigen-Kaff 
of Austria, there is made in America, at San José, com- 
mercially, an article out of figs and prunes which is so 
superior to coffee that if people did not use the real 
coffee for the narcotic effect, it would entirely supplant 
coffee. The flavor is delicious and rich, the color fine, 
and moreover ‘it is even improved by warming over. 
Less is required than of coffee. It is a real food and rich 
in phosphorus. Of course, the advertising feature 
prohibits the mention of its name, but IT did not like 
to have Austria carry off any honors in this respect 
when we have something better at home. It is really 
too bad for the health of the nation that the eoncern 
which manufactures the product does not exploit it 
outside of a small local territory. O. F. G. Day. 

Minneapolis, Minn. 


The Automatic Railroad Stop 


To the Editor of the ScrentiFIc AMERICAN: 

I have read with much interest your article in your 
issue of July 19th, entitled ‘‘The Competition for the 
New York, New Haven and Hartford Railroad Com- 
pany’s Automatie Stop.”’ This article affords a very 
good idea of the great amount of interest which inventors 
as well as the general publie feel on the subject of auto- 
matic train control. Recent occurrences in the railroad 
world lamentably emphasize the importance of the 
subject. 

One general impression, however, though held very 
widely, is erroneous, and this your article tended to 
enhance rather than correct. It is true that most of 
the devices and plans thus far submitted have been 
impractical. 
careful study of the subject knows that a number of 
devices already offers considerable promise and that 


Nevertheless, anyone who has made a 


an occasional one appears fairly satisfactory. 

It is to be remembered too, that in spite of the wide- 
spread interest in Mr. Mellen’s $10,000 competition, 
numerous inventors have preferred, for reasons that 
need not be mentioned here, to perfect their inventions 
under private auspices. 

r There are three classes of automatic stop devices. 
The first is mechanical, represented by the system used 


in the New York subway and elsewhere. The second 
kind is of the electrical type with continuous contact, 
using electric current picked up from a third rail. Of 
this type you mentioned two systems in the article re- 
ferred to. 

The third kind is also of the electrical type, but oper- 
ates by ‘‘wireless’’ or induced current. Probably the 
best example is that known as the Detroit automatic 
train control, a description of which is printed in the 
July issue of the Signal Engineer. It is to be noted 
that this device conforms to the primary requirement 
of the Train Control Board of the Interstate Commerce 
Commission, to which, as you state, the seven hundred 
and four devices submitted in the competition failed 
to conform. In other words, this device is designed 
throughout on the closed circuit principle, so that the 
failure of any part is self-detecting. Moreover, this 
system appears to conform to all the other requirements 
of the Train Control Board. An additional feature 
of especial interest is that it may easily be equipped 
with the wireless telephone. 

It seems to be worth while to bring to the attention 
of those interested in this important subject that the 
competition of the New York, New Haven and Hart- 
ford Railroad Company does not necessarily represent 
all the ideas of American inventors. It is, therefore, 
not to be assumed that there exists no system that 
will minimize the serious disasters which blot the record 
of our railroads. F. McHenry. 
Detroit, Mich. 


Mr. Hanna Replies to Mr. Linton 


To the Editor of the Screntiric AMERICAN: 

It was, indeed, not necessary for Mr. Grant Linton 
to explain that the inaccuracies in his first letter on the 
subject of flexible fabric aeroplane wings were due 
solely to a desire for simplicity. Nor should it be neces- 
sary for me to say that this painfully excessive ‘‘sim- 
plicity’’ was what demanded my criticism. Simplicity 
ceases to be a virtue when it degenerates into hazy 
generalization. Aerodynamics is an exact science, and 
it is not possible to airily ignore certain forces, how- 
ever slight, or disregard differences of direction, however 
slight, or say merely ‘‘an angle of incidence,”’ without 
the least indication of what limits the angle may lie 
in. Such ecrudities will most certainly invalidate all 
conclusions. The proper place for Mr. Linton’s simple 
theories was his private note book, there to remain 
until he had developed them to an exact, concrete, 
and practical enough form for public presentation. 
The majority of the ScientTiric AMERICAN’S readers, 
I believe, have quite sufficient mental capacity to 
comprehend a much more scientific and accurate pre- 
sentation of this fabrie wing theory. 

Aviation is, in these sad days, afflicted with too many 
rocking-chair theorists, who rush into print with every 
wild idea that pops into their heads, and is blessed with 
too few men of the type of Langley and Eiffel, who 
devoted their lives to proving their theories in their 
laboratories before talking about them; too few men 
of the type of the Wrights and Blériot, who embodied 
their theories in actual nachines and proved them at 
the risk of death. God speed the day when the propor- 
tion shall be reversed! A full half century ago there 
were almost as many men with impractical flight theories 
as there are now, but it was not until the coming of 
men strong enough to put good theory to actual test 
that flight became a reality. 

However, I do find it necessary to defend myself 
from unjustifiable misquotation. I did not, as Mr. 
Linton asserts, ‘‘confess ignorance of the truth of his 
statement that ‘in both classes of vehicles the best 
efficiency could only be obtained by altering the length 
of the chord.’’’ My actual words in the issue of May 
10th, page 431, are plain enough. And to this day 
I have not heard anyone of aeronautical standing assert 
that increased efficiency could be attained only by 
lengthening or shortening aeroplane ribs in flight, nor 
do I know of any sail adapted to change its width from 
mast to outer edge,‘ that is, its chord. To be sure, 
if a sail bags out to a deeper curve, its chord will decrease 
slightly. If Mr. Linton means that the best efficiency 
can only be obtained by changing the camber of the 
plane, why did he not say so? I would suggest that 
the book department of Messrs. Munn & Co. can supply 
him with a modern dictionary of aeronautical terms 
It is by no means necessary to shorten the chord of an 
aeroplane wing to increase the camber, or vice versa. 
| instance the British patent (No. 18,604, 1910) to 
Esnault-Pelteric. for a wing of variable camber. 

I must beg Mr. Linton to learn what the Cary Smith 
roach reef (the misspelling reach in my former letter 
was the printer’s fault) really is before he accuses me 
of inconsistency in mentioning it. It is purely a device 
for altering camber, not chord nor area, and has no 
resemblance to the usual reef. which merely reduces 
the sail area, not for efficiency; since Mr. Linton says 
that ‘exquisiteness of detail is just as an important 
a matter, and more so, in the design of the aeroplane 





than in the design of the sailing yacht,"’ he ought, to 
be consistent, to put a litthe more exquisite and accurate 
detail and less vague and inexact generalization into 
the exposition of his theory. 

Again, I did not ‘‘assume that, because the upward 
component of the air pressure is uniformly distributed 
over the surface, the total air pressure is likewise,” 
as Mr. Linton asserts I did. On the contrary, | denied 
such a possibility, and cited Eiffel's experiments as 
proof. My attitude was so clear that such a glaring 
mis-statement. is difficult to understand. Pictures aré 
generally easier to comprehend than written descrip- 
tions, so I would suggest that Mr. Linton may best 
secure his first knowledge of the actual conditions of 
air pressure around an inclined plane by consulting 
the excellent graphic charts of Eiffel’s pressure measure- 
ments that Mr. E. R. Armstrong gives on page 418, 
vol. lV, {ero and Hydro. 

I am afraid Mr. Linton is jesting when he proposes 
to subject the two sides of the fabric to the air flow 
singly. For certainly the unbalanced force on one 
side would deform the fabrie out of all possible wing 
shape, and if by any complicated apparatus this result 
could be avoided, the conditions would still be wholly 
different from those of actual flight, and consequently 
the data obtained would be useless. The lift of a plane 
is not only dependent on the pressure below and depres- 
sion above, but on the extent to which these two simul- 
taneous forces are mutually neutralized and destroyed 
around the edges of the surface. 

I still think that the belief in the parabola as the 
only correct basic curve for wing sections belongs to 
the past. The only authority for it Mr. Linton cites 
is Montgomery. I could name a dozen others, but they 
are all, like Montgomery, men who theorized in th 
days before aeroplanes were living, everyday realiti 
disproving with monotonous regularity one after aa- 
other our preconceived mathematical theories, such a 
Newcomb’s proof of the impossibility of mechanical 
flight and Navier’s mathematicai proof that one swallow 
required one seventeenth of a horse-power to fly 

I was aware of Major Reber's comment on the regular 
speed of Vedrines in the last Gordon Bennett race. 
But we cannot judge aviation as a whole by the per- 
formance of one highly specialized racing machin 
And I am quite sure that Major Reber himself would 
never sanction the purchase, for actual army use, of 
any aeroplane that could not show a much greater 
speed range than this Deperdussin racer did or could 
show. 

The most absolutely ignorant and erroneous state- 
ment of Mr. Linton’s is this gem: “Though ‘the ability 
to vary the speed of horizontal flight within wide limits 
is a most desirable quality of the aeroplane,’ this feature 
as attained at present) is only a proof of poor design, 
or at least of inefficient running.”’ I must gently but 
firmly decline his offer to inform me that “the biplane 
is by no means acknowledged the most highly specialized 
type of the heavier-than-air machine.” The biplane 
has been developed as far in its sphere as the mono- 
plane; it is a type that is here to stay; and it is, for 
structural reasons, the type of the large machines of 
the future. It flies by the same processes, and obeys 
the same laws, as the monoplane does. Consoquently, 
facts proven by it cannot be ignored However, if 
Mr. Linton prefers data derived from monoplanes, | 
call his attention to the performance of the Hanriot, 
Blériot, Bristol, and Deperdussin monoplanes in the 
British military trials. ‘hese machines showed speed 
ranges of 25.6 per cent, 47.3 per cent, 26 per cent, and 
26 per cent, respectively. To take a more recent in- 
stance, at Villacoublay, on June 21st of this year, des 
Moulinais obtained a speed range of between 38'4 and 
8114 miles per hour on an 8) Gnome Morane-Saulnier 
monoplane, while Gilbert, with a 50 Rhone machino 
of the same make, obtained a range of between 41/4 
and 7314 miles. In every case these ranges were the 
product of the deliberate efforts of some of the world’s 
ablest designers and pilots. Mr. Linton should be 
familiar with the experiments to increase the speed 
variation of a Farman biplane which the National 
Physical Laboratory of England has just coneluded 
so successfully. Does he accuse that honored insti- 
tution of poor design? 

The fallacy of flexible fabric, whether for actual wings 
or as a means of ascertaining the best wing curvature, 
is at once evident if we will remember that the object 
of a wing is to deform the air in the manner most ad 
vantageous to us, rather than to permit the air to 
deform the wing in the manner most advantageous to 
it. Anything that favors a certain motion must neces- 
sarily be unfavorable to the equal and opposite reaction 

In these two letters I have said all I care to on th» 
subject, and I believe that Mr. Linton kas made hi 
position clear also in his two letters. I suggest, then, 
that the case should now be placed in the hands of th 
jury Let us have, through the columns of the Screx- 
TiFic AMERICAN, the opinions of others, perhaps better 
qualified to judge than either Mr. Linton or myself 

Galveston, Texas. Joun G. Hanna, 
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Buying and Selling Silver and Gold 
r . . “ry * " . y 
The Scientific Side of the Assay Office at New York 
By H. J. Slaker 
‘ HE publie bas practically two relations to the Assa ing parts silver. To keep within the limits mentioned, much as 150 parts base and also such a large propor- 
Office at New York; first, that of selling gold and this selection of the various deposits requires much tion of gold makes the electrolytic method difficult. A 
r to the Government, and, second, that of buying patience, because of the great variety of the weights cupeling treatment has -been suggested, but the losses 
both of these metals from it. With some excepti and finenesses, but by constant practice one becomes of gold and the great values tied up in furnaces seem 
he ¢ ronment buys any amount of gold fi " expert in this detail The necessity of handling as to prohibit this. Each anode is put into a muslin bag 
individual and pays $20.67 an ounce for tied at the top and suspended in the elee- 
he ! ntent If the deposit contains trolyte by means of a small gold hook, 
ily , i either paid for at the ' The hook passes through a hole, made at 
narket pri or its equivalent in fine sil the time of casting, in the top of the 
ver is returned to the depositor anode and is hung over the conducting 


The purchased deposit may represent 
the product from a mining company, den 
ta crap, ao import of gold from Europe 
or discarded jewelry If the jewelry could 
te it histor one might learn many a 
at povert ind broken pride for 
many times old family heirlooms, or even 
historic emblems, in chased gold and sil 
ve ire handed in at the window of the 
Assay (Office The very day these deposits 
are received they lose their identity, fo 
they puss 1 numediately into a crucible, are 
meited and cast into the form of an unin 
terestin ba rhe Government accumu 
ites a great variety of sizes of bars, hav 

xe many different finenesses 

When the public wishes to buy gold, it 
demands its product suitable in every par 
ticular for the various trades which utilize 
this metal, and the high grade metal pro 
duced by the Government meets these de 
mand It may be the dental profession 
wishes material for filling teeth, in which 
cause an exceedingly high grade gold is 
desired, since a trace of impurity inter 
feres with the cold welding Or again 
the gold beater’s business demands metal 


absolute purity, so that the leaves 


close ti 








may be pounded to an exceedingly great 
thilihess I jeweler’s trade is not so 
insistent « great purity, but must have 
ro which is not brittle Also the Gov 
ernment itself turns a large part of its 
refined d into coin, which, in turn, goes 
into eh ation, having been received in 
exchange fer gold bars from the public 
A pure product answers all these require 
ments 

Between the purchase of impure gold 
from the public and the selling of pure 
gold to the public, there is necessarily a 
series of operations, which is Known as 
refining Several different processes of 


refining have been in use, all of them open 


to some objection, such as fumes, great 
cost or excessive loss of the precious 
metals The electrolytic method, after an 


extended test of several vears, has been 


instailed | w Government refineries 


In principle, this is 


a plating process very 


much resembling that of silver and gold 
plating, with the exception that instead 
of. a mooth deposit, which appeals to 


deposit of quantity and purity 


is obtained. In actual practice the anode 


is a bar made from the different deposits 
suitable in fineness and form for the pro 
cess, While the cathode is a thin strip of 
pure metal upon which the deposit is 


gathered and is of the same metal as the 
deposit So long as certain conditions 
such as voltage, strength of electrolyte, 
ete irs 


kept constant, nothing but the 
Part of 


working force is to keep 


desired metal will be 


deposited 


the duties of the 


these conditions constant 
The operations are divided into two 
parts. Known as silver refining and gold 


nd while they less over 


more or 


lap, they will be considered in this order. 


Silver Refining. 


Practically ail deposits under 000 fine 
in goid at sent to the silver refinery, 
while those above that go directly to the 
gold refiner) he silver anodes (3 inches 
by 16 inches by % inch thick) are made 
directi from the deposits received ove 
the counter and are alloyed to one an 
other so that the resultant melt will le 


kept within the following limits: gold, 2% 


to 400; base, 150 or under; and remain 














Anode melting furnaces. 

















Electrolytic gold cells. 


rod. The conducting rod is composed of 
a hard rubber tube reinforced through its 
center with cold rolled steel. The elee- 


trie current is carried by means of a 
thin strip of silver which is half-rounded 
over the hard rubber tube and fastened by 
end. It noted that 


both gold and silver are used to carry cur- 


tape at each will be 


rent; this is because they give good con- 
tact and do not corrode. 

The cells (brown 
4 feet feet 
two sets of sixteen in 


stoneware, 2 feet by 


by 2 deep) are arranged in 


series, placed close 
together on slabs of 


height 


soapstone proper 
The eighteen supporting rods for 
spaced 24% inches apart and 
hard 


each cell are 
rub- 
ber separators placed on the rims of the 


this distance is maintained by 
Each supporting red is double the 
width of a that rod 


over two cells and serves the purpose of 


cells. 


cell, so one extends 


an anode support in one and a cathode 
support in the next This plan allows 
the use of the shortest possible strips 


for conductors and also eliminates many 


contact difficulties. There are nine anode 


and an equal number of cathode rods for 


each cell, carrying a total of 43 anodes 
and 43 cathodes uniformly distributed. A 
glass propeller in each jar, driven by a 
motor-operated belt, gives the necessary 


circulation to the electrolyte 


The electrolyte contains 3% per cent 
silver nitrate and 2 per cent of free 
nitric acid, and this strength is main 
tained by adding either acid or silver 
nitrate 

The action of the electric current is 
interesting, for in passing from the 
anode to the electrolyte, it dissolves 
silver and base metal, leaving gold in 
the bag as a coherent spongy mass; 
and again in passing from the electro- 


lyte to the cathode, the electricity leaves 
the the 


plates out nothing but the silver. 


base metals in electrolyte and 


Thus a 
mude between 


satisfactory separation is 


the anode and between 


the 


silver and gold at 
and 
while all the component parts of the orig 
relatively 


silver base metal at cathode, 


inal anode are in a state to be 


easily regained 


Every eight hours each cathode is lifted 


out and the adhering — silver 


loosely 


erystals are scraped into a vat, washed, 


and then meited into merchant bars for 
the trade. This is the fine silver product 
of the refinery. Some of these crystals 
fall to the bottom of the tank and are 
regained at the time of the renewing of 


the electrolyte. If the necessary eare is 
exercised, the result is very nearly pure 
silver, not containing more than a half 


part in a thousand of foreign metals. The 
gold contents of this deposited silver are 
and not allowed to ex- 


hundred 


watched carefully 


ceeG two parts in a thousand. 


Just how this gold finds its way into the 


it is believed it is 
than 


silver is unknown, but 
rather 
Llowever, gold, 


introduced mechanically, 
chemically or electrically 

platinum and palladium can be found in 
the foul electrolyte in exceedingly small 
amounts. On account of the rapidity with 
which the electrolyte becomes foul and the 
necessity for “newing” this frequently, a 
hard rubber centrifugal 
the solution from the cells and foree 


removes 
os it 


pump 
into the precipitating tanks, where it is 
the valuable metals. 

out silver and 


treated to regain 


Copper slabs throw the 
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other metals which are precipitated by it in the form of 


would be possible in case of a severe snow storm to the common shaft with the driving element of the 


a slime, which is washed, melted and passed through do all the melting by gas in this particular room. motor. This eliminates all gears, belts, chains, ete 


the electrolytic process a second time. 


The solution The benches, dumping pans, settling tanks, etc., have 


and the compressor runs the same speed as the driving 


from which the silver has been precipitated is allowed all been made fireproof; that is, there is no wood in motor. The air pressure is constant through all loads 
to run off to the sewer. The low current density of their construction. and the power consumption is proportional to the load 
seven amperes per square foot is used in order to pre A special lead-lined iron tank with a pan and wash The melting room of the melting and refining depart 
vent the base metals from plating over with the silver, ing sink above was installed on this floor with its ment has eight standard oil furnaces arranged around 


and also in order to obtain a more coher- 
ent crystal form 

When the spongy anode gold is removed 
from the bags the silver has not been com 
pletely extracted, but a sufficient amount 
has been removed to enable the metal to 
pass on to the gold refining. Practically 
all the platinum and palladium remain 
with the gold and are regained further 
along in the process 

Gold Refining. 

The gold which comes from the anodes 
of the silver refining, together with the 
gold in the original deposits which are 
high enough in fineness to be suitable, 
pass through the gold cells. These cells 
(14 inches by 19 inches by 12 inches deep) 
are Royal Berlin porcelain because this 
ware withstands the chemically active 
electrolyte. The general arrangement of 
the gold cells and the conducting rods is 
somewhat similar to the silver system. 
The hard rubber rods are covered with a 
thin strip of gold for carrying the current 
and the circulation is obtained by hard 
rubber propellers driven by a motor. The 
electrolyte is composed of 30 grammes of 
gold as gold chloride to the liter with 
some free hydrochloric acid. The anode 
(S feet by 3 feet by ™% foot thick) is 
slightly wedge shape in order to prevent 
the bar from being eaten off near the sur- 
face The portion which remains above 
the solution has a hole near the top, is 
reduced in thickness and has corners cut 
off The silver contents of the gold 
anodes, if above 5 per cent, form an in- 
soluble silver chloride coating which pre 
vents the solution of the anode and 
eventually gives off chlorine gas. 

It becomes necessary to remove this 
coating either in some mechanical man 
ner, as scraping by hand, or by an elec 
trical device. The latter device is now 
being used with a fair amount of success. 

An alternating current is run in series 
with the direct current, the resultant wave 
being a pulsating current through the 
cells Its principal effect is to keep the 
anode clear from the insoluble silver 
chloride, but it also lessens the amount of 
free hydrochloric acid necessary and re- 
duces the amount of gold in the slimer. 
An effective current density of 70 amperes 
per square foot is maintained, which is in- 
creased if a higher anode fineness is used. 

There are four sets of twelve cells each 
placed upon soapstone slabs at a conveni- 
ent* working height. 

The slimes and the electrolyte contain 
all the metals which were in the anode, 
and it is in this solution that most of the 
platinum and palladium gradually accu 
mulate. When the solution becomes foul, 
the platinum is precipitated by sal-am- 
moniac aus platinum ammonium chloride. 
An excess of sal-ammoniac is used and the 
surplus serves, after an oxidizing treat- 
ment, to throw out the palladium. The 
solution from which the platinum has been 
precipitated is syphoned into a clean jar 
and some potassium chlorate with a small 
amount of potassium permanganate is 
added. This throws out the red salt of 
palladium ammonium chloride. 

The by-products of platinum and palla- 
dium ure sold to the highest bidder and 
the proceeds are added to the United 
States Treasury. 

The slimes are washed and the silver 
chloride reduced by metallic zine, and after 
adding a certain amount of silver they 
are cust into anodes for the silver cells. 

Equipment. 

The equipment of the deposit melting 

room consists of one standard melting 


three medium sized furnaces using oil for 
‘ity than the wash waters which run to the sewer to be free from 


gas furnaces of a somewhat smaller capac 


medium sized oil furnaces and two smaller gas fur- value. The pressure blower system which gives air to 
haces for the small deposits. The use of both gas and all the furnaces in the building, and has given perfect There are 
oil in the deposit melting room is to insure an unin 
terrupted service under all conditions and yet to obtain use for similar purposes. It is known as a centrifugal topped with 


. . 
the high temperatur’ and economy of the 
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Testing laboratory. 


























Electrolytic silver-cells. 


furnace and overflow running to a large settling tank in the base 


fuel; seven ment. This system of traps practically insures the 


satisfaction, is rather different from that generally in 


fuel oil. It compressor and has a rotating element mounted upon 


a square, and with the necessary tanks 
pans and benches, furnish the equipment 
of the room. The square, which is in the 
middle of the room, is built of firebrick 
and so constructed that it constitutes a 
settling chamber with the outlet leading 
from its center to a large flue off to one 
side. The flue is vertical and connects ail 
furnaces throughout the building to a 
large settling chamber on the ninth floor 
The construction is such that al! flues and 
settling chambers can be easily cleaned 
and the values obtained from the dust 

The standard furnace is so built that 
the burner looks directly down in the com 
bustion chamber, which arrangement puts 
the blow torch flame against the bottom 
firebrick instead of the crucible, as is 
usual in many. of this type of furnace. 

The make-up room and office oecupies 
the other half of the third floor and con 
tains the necessary working desks, two 
large scales, one long table with sen] 
stone top covered with leather, and the 
working vault. The vault has a lowering 
platform before the door, which allows 
the floor level of the vault to be the same 
as the room. The vaults throughout the 
building have the same construction, and 
this has proved to be of great value be 
cause it allows the heavy trucks to be 
moved in and out easily 

The sixth floor contains the shop and 
the electrical dynamos for producing the 
proper current for the refining cells, the 
switchboard and controlling devices. The 
three low-voltage machines are separately 
excited from an outside source and are 
so connected through the switchboard that 
any machine can be used on any cirevit 
The machines are duplicate, and each is 
capable of producing 1,200 amperes at 
20 volts, but only one is run at a time 

The third machine was specially buiit 
to produce the pulsating current by plac 


1 series WIth 


ing an alternating current i 


a direct current. This is accomplished by 
mounting on one bedplate four machine 
a driving motor, a direct current dyname 
a single phase alternating current dyna 
mo and an exciter. One lead from the 
alternate passes directly to one iead of 
the direct current machine and the other 
two leads go to the gold cells 

The controlling device is unique because 
of the fact that the 110-voit exciter ex 
cites the fields of both the alternator and 
the direct current machines, but with a 
hand rheostat in series with each, thu 
allowing a relative adjustment of voltage 
The fields of the exciter itself are excited 
by an outside source through an adjust 
able rheostat. This complete arrangement 
gives the necessury large range of ad 
justments to suit every condition that 
might arise. The value of this combina 
tion machine is, that it allows the use of 
anodes containing a greater proportio: 
silver, does away with the necessit of 
heating the electrolyte and makes a siime 
containing a less quantity of gold 

The low-voltage dynamos have 
graphite composition brush and a devices 
that gives a series of end thrusts on t! 
end of the shaft, which prevents th: 
brushes from wearing tracks in the con 
mutator. 

The shop proper contains a lathe, drill 
press, shaper, emery and grind stone and 
several smaller machines, all of them 
operated by individual motors. The. roll 
for making cathodes are located on thts 
floor and are driven by an alternating cur 
rent motor. The idea has been to place 


loor so 


all possible machines on the sixth f 


that they will be out of acid fumes, and this plan has 
given all that was expected of it 


} 


The seventh floor has been given over to the silver 
cells and the precipitating tanks for the foul electrolyte 


two circuits of vertical cells. each serie 


containing 16 jars placed on a long table built of brick 


soapstone slabs The siabs are counter 


(Concluded on page 152.) 
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steam shovels. Extent of deposit is shown by depth of excavated strata. 
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Cutting Keyways in a Lathe 
By William H. Trueman, D.D.S. 
_— following method of key-seating by using 
a iathe a a planer ha been found very sat 
isfactory, and with slight modifications, equally sat 
isfactory for cutting slots A block of wood { 
say 6 bs 12 inches, and about one inch = thick 


with a groove B to hold the shaft, and a hole 7 for 


tool post, is fitted over the tool post of the slide rest 
and held firmly by a tooi passing through the slot in 
the post and screwed down upon the block wo pieces 


of wood C, at each side of the tool post, supported b 


blocks PD) at one end, the other resting on the shaft, are 
fastened by bolts #& passing through holes #' to clamp 


the shafts in place The block is bolstered up so as 


bring the center of the shaft opposite the lathe center 





Cutting a key in a lathe. 


These adjustments accurately made, a drill of suitable 


size is used to make a series of holes close together, and 
in a row as long as the key-seat is intended to be, and 
neurly as deep rhis done, the drill is replaced by 


n end-cutting reamer Fk (‘sing the lathe as a milling 


u 
machine, the key-seat may be neatly and quickly fin 
ished For key-seating the pulley, fit into the bore a 
metal plug, and with a drill of the same diameter as was 
the reamer used on the shaft, drill a hole at the June 
tion of the plug and the pulley hub, half of its diameter 
in each, and finish with a file. To key-seat a pulley 
it the end of a shaft, simply drill a hole of suitable 
size at the junction of the shaft and the bore the full 
length of the hub, and drive into it a tight-fitting 


round rod There is an advantage in locating the key 


eat directly under the set-screw of the pulley, as by 
cutting a groove across the key the set-screw will 
hold the puiley in pesition lengthwise of the shaft 
These suggestions are not original, they are old to 


mauy, but may be new to some 


Construction of a Water-tight Box 
By W. A. L. 


7y°O make a water-tight box or trough in the ordinary 
I way requires a great deal of care with the joints, but 
the following method does not call for much skill 
Select any soft material for its swelling qualities and 
to stand close nailing Fix the bottom piece first by 
dressing both edges straight and square. Then make 
a gage block as shown. The gage block A is 4 inches 
» 


wide and B is inches wide and both are 6 inches 


long, made of l-inch stuff. Fasten the block B on one 
edge of block A, with a few light nails, and in the 
center of one end of block A fasten a 20-penny spike 
as at ©, with small staples or with small nails driven 
in half way and bent over the spike to hold it in place 
Have the spike project about half its length and drive 
the head into the wood Now apply the gage block, as 
shown in the drawing, to the edge of bottom piece / 
The spike € that projects should lie at about the center 
of the edge Now starting at one end of the bottom 
plece, hammer the spike ( to forma semi-circular groove 
D In soft wood it only takes a medium, sure tap of 
the hammer to make the spike form this groove Phen 


move the block about 2 inches and strike again, and so 


ton wicking in the grooves with tacks. Now prepare 
the sides and ends. It is best first to bore holes through 
the sides along the edge that nails to the bottom. Use 
a bit about the size of the nails, staggering the holes 
ind boring them about 4 inches apart. Nail the sides 
and ends on and the box is ready to fill with water to 
swell it; when the water swells the compressed wood 
around the groove and the cotton wicking, it will make 
a water-tight joint. This kind of a joint will hold 
water as well as any made with a combination plane. 


A Variable Speed Groove-pulley 
By F. E. Keller 

a ARIABLE speed groove-pulley which will con- 
4 vey light power may be made as follows: Turn 
out a hub as shown in Fig. 1. Then make a cone of 
heavy sheet iron, laying it out as indicated in Fig. 2. 
Cut slots in the sheet from the periphery inward, wide 
enough to receive the wire spokes shown in Fig. 5, 
placing them as close together as possible and being 
careful to have the metal strong enough in the center. 
Then bend the sheet around into a cone with edges a 
and » together and rivet it to the flange of the hub, as 
shown in Fig. 3. Next turn out another hub and fit 
is many threaded spokes into it as there are slots in 
the cone, setting them at such an angle as to form a 
conical row of the same angle as the sheet iron cone. 











Construction of a variable speed groove-pulley. 


Key one of the hubs to the shaft, slip a coil spring 
in the shaft, bring up the other part, and put them to 
gether, as in Fig. 4. To strengthen the pulley a rim 
can be put on each part. The object of the spring is 
that when the pulley is wanted larger the spring works 
the two pulley-members apart and therefore does not 
injure the belt Any suitable device may be used to 


slide them together 


Improvised Forge 
By Robert K. Patterson 

} AVING an occasion to use a forge where it was 

not convenient to carry one along, the writer made 
1 very simple one, which would do the work of a fac 
tory-made forge, in the following manner: The box of 
the forge was made of boards. In the bottom of the 
box a hole two inches in diameter was bored for the 
air to enter. Then the box was filled in with clay, as 
shown by the dotted lines in the illustration, to prevent 


the boards from catching fire The blower was con 





the cover and in the bottom of the can a circular hole 
was cut about 4 inches in diameter for the air to 
enter, and another hole in the side 2 by 5 inches for 
the air to escape. The tube leading from the blower 
to the box was made of boards having an inside meas- 











A home-made forge. 


urement of 2 inches in height by 5 inches in width 


at the end attached to the blower. The tube was nar- 
rowed (so as to compress the air) until it was only 2 
inches wide at the box. At the end of the tube a 
small hinged door was placed which could be opened 
so that the ashes, which sifted through the tuyere 
iron, could be blown out. The tuyere iron in this in- 
stance was merely a flat piece of iron drilled full of 
holes. To drive the blower a large grooved wheel was 
mounted upon two posts and connected by belt to a 
pulley on the blower. The latter was fastened upon a 
large spike by flattening a small nail and driving it 
in between the pulley and a spot on the spike that had 
been filed flat so as to form a rude keyway. The sharp 
end of the spike was flattened as much as possible so 
that it would not turn after it was driven into the 
solted to the bottom of the 
box were two strips of hardwood about an inch square 


wooden center of the fan. 


and about fourteen inches long. To these the blower 
was bolted. On the end of the strips a small iron 
strap was fastened, which had a hole drilled in it to 
act as a hanger for the fan. 


Lineman’s Clamp from a Buggy Top 
By Elbert S. Ramsay 

LINEMAN’S clamp is a handy but costly tool 
4 Awhere only a few wires have to be joined. The 
eut shows one the writer has been using for years 
and finds it answers every purpose. Take an old 
buggy top prop iron; one with a good strong joint. Put 
a repair link in the short arm. Cut off the long arm 
where the link will just slip over the end. Now with 
a file cut two notches on the inside of each arm, about 


























Lineman’'s clamp made out of a buggy top. 


three fourths of an inch from the hinge or joint, taking 
care that the notches will be in register when the 
clamp arms are brought together and that the rear 











ee ————— - _ notch is just a little larger than the forward one with 
; a very thin wall between them. You can splice a No. 8 
5 wire with ease 
t< 
Raay oe Waren Tiawr Box \ 
) . 
>“ 2 Workshop Notes 
a 1 . * 
I : Xoo, sg) ¢_Stmina Hane Finest Emery.—Having need of some very fine 
4 P { a A Q P emery for grinding an engine valve, .and having on 
‘ 3 ¥ < D- Groove " . . 
€ 5 os S | 7 : >< Formeo BY hand only the ungraded dust from truing up a fine 
5 ? 2 é j Ry) SPIKE emery wheel, the following operation was resorted to: 
§ 2 ~ — | 
} er, é 3 ¢ Y A handful of the dust was dropped into the emery box 
. ony . ’ 
t P Vie, ime Ps - } ro, h\ from a height of about two feet. After which a sheet 
eH | : Wa . . 
. 2 t fest “ms \ of paper was laid on the box and the finest flour of 
? SP 2 : bd | emery settled slowly down upon it. After treating four 
. 42s // handfuls in this way more than enough was obtained 
“e = Po: ATA . V//} ie” 
207 SpPixe A |) for grinding the valve. Of course the operation was 
SF ee ys 
r.. > » s~here ‘re was , -Vv . 
D- Groove Fist i: | yo performed where there was no wind.—Jor V. Romic. 
f ts CorroW Toren Wicking oe - " ‘ : 
End> View oF Box Substitute for a Glass Cutter.—It sometimes hap- 
pens that when one has to cut glass a glass cutter is 
not at hand, or the one in use is worn out. The follow- 








Construction of a water-tight box. ing will make a good substitute. Take an old file, 
break the end and it will be found that one corner will 
generally have a very sharp edge, which will cut glass 


on to the end of the piece. The opposite edge should be structed by nailing four pieces of %4-inch board 5% by 


similarly treated. In the groove thus formed lay a full 5-inch to a square wooden center. The case consisted quite as well as any cutter. Of course it soon wears 
strand of cotton torch wicking or oakum twisted to a of a large lard can, cut so that it was about one inch down, but it is merely necessary to break a small 
if tight strand that will fill the groove, use the gage block wider than the fan. There was about %-inch clear- piece off the file again and it will be as sharp as before. 
i to make the groove across the ends, and fasten the cot ince between the blades of the fan and the case. In Emit VOGELIN 
; 
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Flashlight Signaling for Railways 
By Our English Correspondent 
N Sweden a railway flashlight signaling system is 
being oflicially subjected to tests with a view to estab- 
lishing its efficiency in night high-speed travel. It has 
been used upon private railways since 1908. 
The difficulty of the engineer is considerable when 





traveling at high speed through a busy junction or 
when entering a terminal outside of which is a maze 
of signal lights. With a flashing light the express 
track stands out dis- 
tinctly and no hesita 
tion is shown in inter- 
preting the signal. It 


is not advisable to con 
vert all the signals to 
the flashing system, as 
a phalanx of flashing 


lights outside a june- 


tion would provoke 


greater confusion than 


a similar array of 
steady lights. 

The system is simple 
The 


employed is 


and economical. 
illuminant 
dissolved acetylene, 


stored in small, con- 














principally a rolling one. After a certain amount of 
wear the spur or bevel gear becemes noisy on account 
of the backlash. This, however, is claimed to be en- 
tirely eliminated in this latest type of gear. 

In the accompanying illustration the worm bevel gear 
is shown installed in the rear axle housing in precisely 
the same manner as the usual type. Very little differ- 
ence is noticeable at first glance between this gear and 
the older one, although on closer inspection it will be 
seen that the teeth of the worm bevel are curved, as are 
also those of the pinion which is hidden from view by 


tinuous contact and promotes a smooth sliding action 
between the bevel and the pinion. 


A Gyroscopic Mechanism for Recording Roll 
and Pitch of Vessels at Sea 
N a recent paper before the Society of Naval Archi 
tects and Marine Engineers, Mr. Elmer A. Sperry 
mentioned in a more or less casual way, a device which 
he had invented for recording the rolling and pitching 
of vessels in a seaway by means of gyroscopic mechan 
The 
extremely 


ism. device is so 


ingenious 

















Sas 





and efficient for the pur 
pose designed that it is 
believed to deserve 
more than the mere 
mention modestly ae 
corded to it by its in 
ventor. 

In attacking the prob 
lem of the prevention of 
pitching of 


that 


rolling and 
ships it is evident 
we can go at it more in 
telligently if we are 
able to determine, in 


the first place, exactly 


how much the roll and 


pitch of 





various types 














venient accumulators 
placed in a small recep 
tacle at the foot of the 
No alterations in 


The Dalén flash lamp 
and mechanism. 


post. 
signals or 

system are required. The 
genious invention of Mr. Gustaf Dalén, M.E., is mount 
Flashes of previously determined char 
The 
light after once being started requires no attention be- 
The system 


the existing 
flashing apparatus, the in 


ed in the lamp. 
acter are produced so long as the gas supply lasts. 


yond the replenishment of the reservoir. 
is so economical that the signal is permitted to work 
both night and day in Sweden, the consumption charges 
being less than the cost of labor in switching the appa- 
ratus into action at dusk and cutting it off at dawn. 


Expanding Socket for Screw Spikes 
By A. B. Morrison 
a order to provide a better hold for screw spikes in 


railroad ties, a Parisian engineer has recently in- 


The socket 


within and without. 


socket. consists of 
a metal tube threaded both The 
socket is slit at the lower end to about half its length 


vented an expanding 


so as to form four arms which may be spread out by 
screwing the spike in after the socket has been screwed 
to the wood. Thus the socket is firmly anchored in the 
tie and affords a far better grip for the screw spikes 
than can be obtained by screwing them directly into 
At the top of the socket are two diametric- 
like the slot in a 


the wood. 
ally opposed notches which serve, 
screw-head, to permit of screwing the socket into place. 
The socket must be placed as. close as possible to the 
edge of the rail base and so the exterior thread is de- 
termined by the thickness of the base flange. 

As shown in the section, the depth of thread on the 
inner wall of the socket is not uniform throughout. At 
the lower part the projection of the thread gradually 
however changing the pitch. Wher 
wood, a hole is first bored 


increases without 
fitting the sockets into new 
to the necessary depth and tapped, after which the top 
with a mandrel and 
As the lower part of 


of the expanding socket is fitted 
the socket is then screwed home. 
the socket is slit, the arms will converge, as indicated 
in one of the sectional views. However, when the screw 
spike is screwed into the socket the arms will be forced 
out, as shown, anchoring them firmly into the wood, so 
that it will be impossible for the socket to be pulled 
out. In old ties where the screw spikes have been torn 
out of their holes, or the wood has decayed, it is merely 
necessary to enlarge the hole, and tap it to fit the ex 
panding socket. Old screw spikes can be replaced in 


this way right on the track without having to move 


the rail or the tie. 


A New Noiseless Gear for Motor Cars 
gVOR almost a year a prominent automobile manufac 

turing 
tests and 


series of 
of gear 
that would prove both noiseless and efficient in opera 
tion. 


conducting a 
type 


company has been 


experiments in search for a 


The result is a worm bevel gear for rear axle 
drive, to take the place of the straight bevel now so 
Widely employed. 

The principal advantages pointed out for the new 
worm gear are the elimination of backlash and noise- 
lessness of operation. Backlash between two gears re- 
sults in inefficiency as well as noisy operation. In a 
Set of worm gears the contact between the teeth results 
in both a rolling and a sliding motion in such a man- 
ner that the surfaces are always in contact, while the 
relative motion between straight bevel or spur gears is 


As expanded by the screw 
spike. 


Socket as threaded into 
the tie 


Expanding socket for screw spikes. 

















A new noiseless bevel gear for motor cars. 


the differential With the teeth in this shape it is 


possible to have one set enmeshing while the set adjoin- 
This affords a 


ing is becoming disengaged. more con- 


Fig. 1.—Record of roll of ship, as traced by gyro- 
scopically-controlled pencils. 

















Fig. 2.—This gyroscopic device records with great 
accuracy the roll and pitch of ships at sea. 


\s an anchor for the screw 
spike. 


of vessels is. It is also 
that in 


accurately the 


plain order to 
meusure 
roll and pitch com 
ponents proper it is necessary to eliminate as far as 
possible all motions relating to yawing, azimuth move 
ments and other movements of short periods due te 
outside influences acting on the ship. 

“Universal or compound angular motion may be said 
to be made up of three primary components similar to 


the three primary components of white light and prob 


ably from the same basal cause; thus universal angn 
lar motion may be resolved into motion about three 
axes, all normal to each other and bearing the rela 
tion of the three converging margins of a cube. Gyro 
scopes mounted for producing motion records, so far 


as has been heretofore published, are in each case criti 
cal to all of the three above named components In 
this manner the rolling record is liable to be falsified 
by motions which really have their origin in yawing, 
or pitching, or both.” 

The 


scope as to make it 


problem then consists in so mounting a gyro 


critical to only one single com 
ponent of motion and at the same time to make it have 
such a very long natural period as to be entirely re 
moved from any 
periods of motion on the ship itself. 


influences of the comparatively short 


This the inventor has succeeded in doing in the ap 


paratus shown in Figs. 1 and 2, and by means of 


a set of ingeniously mounted pencils we are able to 
record the curves of rolling and pitching for any ves 
The 


of gyroscopic 


high degree of accuracy. recorders 


essentially of 


sel with a 
shown consist two sets 
pendulums, one for recording the roll, and the other 
for recording the pitch, and to give the reader a con 
of the qualities of the pendulums it 
that actually (due te 


high speed of rotation) a weight of 14% tons hung from 


idea may 


be stated 


crete 


they represent their 


a point 10 miles above the earth, thus having a prac 
tically 


this 


means of 
there 
practically all in 

that of the one 


infinite period of oscillation. It is by 


very long virtual length of pendulum that 


has been eliminated in the records 
fluences of extraneous motion except 
selected Component of the motions of the ship, such fo: 
example, as the rolling or the pitching 

As may be seen from inspecting the photograph, the 
two sets of gyro wheels, two 


equipment consists of 


wheels in a set, about twenty pounds in weight 


mounted within a case performing the function at once 
of a support 
These wheels are electrically driven by 


for the wheels and the precession ring 

a S-phase mo 
tor mounted within the frame of the machine so as 
to give to the wheels practically the same speed 

The wheels of either set spin in opposite directions 
and further, precess oppositely, the precession frames 
being coupled for opposite and neutralized precession 
There is seen mounted in the lower part of the frame 
motor generator set which receives 125 volts direct cur 
rent and delivers 3-phase alternating current A low 
electric motive force is used on the A. C. side so tha 
all points of the apparatus will be harmless from thi 
cause. 

The spinning gyro wheels are mounted in ellipticai 
stabilized rings supporting the gyro cases on parallel 
axes, and these in turn are pivoted at right angles to 
the main frame of the apparatus. The stabilized buse 
frames are seen to be normal to each other, one re 
sponding to all the components of the pitch of the ship 
and the other to the roll of the ship, and they are prac- 


(Concluded on page 153,) 
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with the inventor rer 1 application to the | 
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dvertising ‘partmer oO e : 2 . 

& . | designed to support scaffolding bars rhe lad 
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pro 15 , ised in various capacities 
t i support for scaffolding, as an ordinary 
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1 ‘ an t r that shown in re ssistants and with avoidance of pain 
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rang tar rT ad ject is to provide a means for bracing the 
ju gy t i th marking | posts in positior woth in t plane of the fen 

ind at an ang theret« 
» » SAFETY SHOPPING BAG W. M. Fis 
] 
‘4 E. 14th St... Manhattan, N. Y N. ¥ rl 
- LETT to * ciggaeine se “ents , _ 
| entior r er to shopping ags ind tr 
i MEY h lapted t irried in tl hand or on 
- r | ar ind has particular 1 r t t 
} ins wher y such a devi nay rendered 
is] 
1 pra tica y sate Ire wing 
* | mere while being so irried 
ak OVERHEAD SWITCH AND AUTOMATIC 
yoy TROLLEY STOP.—W. Rorue, 114 E. 91st St 
Ww tie | Manhattan, N. Y., N. ¥ rhis stop is for over 
\ | he id railways or switches of the type used in 
— 
of A |: nughter houses and similar places where the 
‘ i| article being carried is suspended from a suit 
ible carriage and the object of the inventor is 
" s jt provide a structure which will automatically 
eseers be set when the switch is open, and whicl 
| 
| will automatically move out of the way when 
the switch is closed 
' 0 LE MARKER FOR SHOES | GREENHOUSE GLAZING F. VAN ASSCHE 
Fulton and Rose Aves., Jersey City, N. J Th 
‘ t t tl I f ittor 
object here is to provide an inexpensive and 
rhi neist ‘ " i preading or 
efficient glazing, in which the roof formed by 
j which 12e8 teral 1 t tl 
the panes of glass is smooth between the sash 
rking 4 M pr j r actuat 
" bars receiving the glass, and in which th 
ng ii } and fo ocking it Dn P P 
t r K ' panes of glass can be replaced without disturb 
positior ' at I for each marking point 
t tl panes lying between the same 
with +f ins for holding the anvil during th 
sast if 
operat n of t irking point 
CHIMNEY CAP J. BE. MeCaLtyt, Montgom 
Of Interest to Farmers, ery, Ala The particular purpose here ts to 
provide a cap having a comparatively simpl 
CORN HUSKER e. 3 MILLER, Geneseo , , 
fort and provided with means for facilitat 
il \ddres (har G Davis awyer Lin : , 
; , : : ng the escape smok ind hot gases, whi 
j ‘ object wer 8 " 

' I I j is t preventing the wind fro owing downward 
D i » ha \ } pay ‘ ' vy at int th ad t allowing ti = 
ta it ind d 1 fr the hand th 

? and y wl h th busk may b 
readily tor r t ir, without injur t 
the h r ott ' 

FEED DELIVERY ATTACHMENT FOR} 
SILAS 5. M. 8 Edna, Tex rhe pres 

t nvetr t t nd | particularly t 


re a oe | vy 
ree niet i | 
{ 
] 1 
o- } | | 
1 } | 
j 1 


} particular 


FEED DELIVE ‘ \CH MENT FOR SILOS 
i t t lesired r us 
without 1 itating the climbing of the silo 
mnal ent nee there thi purpose 
Of General Interest, 
SCARROL! LADDER ( i BisHor 
t ‘\ ) t t er to ar 
r lapted tft vari 
. 
& 
» \ 
~ a 1 | 
* t f 
: ‘ 
. a | 
. a \ 
; A 
¥ ; } 
r ' 
’ j a a 
BB. | " 
' - | 
J =) 
o_o 
“4 rrO ADDER 
" dj 1 al rearranged for accomplis! 
ing a pluralit f purpo ’ of which relate 
t the s f seaffolding of various kinds 
urther, to j le a seaffolding device formed 





} 110 

















CHIMNEY CAP 
p water falling in ti for or rain upop 
tl top of the ip Provision is made for 
urresting and returning a portion of the soot 
sparks, and analogous matter so that such 
natter is, as far as possible, prevented fron 


escaping from the chimney \lso means are 
provided for trapping and holding such mats 
rials as are carried upward with smoke and 


hot through the chimney for 
further combustion 
CAMERA ATTA‘ 


Chestnut St 





S passing 
HMENT C. O. Harper 
isuisville, Ky 
this 


The more 


purpose of invention is to en 


e a@ camera to be adjusted for taking pik 
tures of different sizes, the size of the picture 
eing mtrolled by the amount film surface 


xposed, and this being adjustable at will with 


in f rmsonalbl imitations 
FOLDING UMBRELLA ( I’. CARRINGTON 
hk. L. and T. SEseMIML, care of 1796 Ful 





ton St 


Brooklyn, N. Y rhe 
particularly to 


invention refers 


to umbrellas and more so-called 


umbrellas 
short 


that is to 
sticks 
shortening the um 


umbrellas say 


that the 


purpose of 


folding 
constructed 


for the 


may b*« 


brella so that it may be carried in a suit case 
MOLD FOR CEMENT POSTS D R 
1411 W. 14th St., Oklahoma, Okla rhe 


inventor has devised a molding appartus which 


ive a base-board, may be immediately re 
oved from the freshly molded post without 
waiting for the material to harden to any con 


siderable degree Thus he is able to 





mold 
| 


operating screw 


posts rapidly, so that they may be produced 
at comparatively small cost 

EVAPORATING APPARATUS.—D. Cozzo 
Lino, BP. O. Box 465, Escondido, Cal The 
invention relates to apparatus for dealcoholiz 
ing condensing evaporating or distilling 
iquids that foam during ebullition, and its ob 


ject is to provide an evaporating apparatus ar 








ranged to reduce foaming of the liquid to a 
inimum while undergoing ebullition and thus 
preventing the liquid from passing out of the 
ipparatus 
SWINGING PIPE JOINT W. KiIkKWoopD 
oo BE. 17th St., I sburg, Kan rhe improve 
nt is in swinging pipe joints, and the pur 
pose is the provision of a simple device, espe 


" adapted for use in making a_ flexible 


onnectior vetween two pipe lines without 
the use o hose or connections of fabri nate 
rials 

CUSPIDOR COLLECTOR AND CARRIER 


124th St New York 
provide a 


W \. Nietson, 546 W 


N. ¥ rhe here is to cuspi 


purpose 


dor collector and carrier for use in office build 
ngs, hotels and other places, and arranged 
to permit of readily collecting a number ‘of 


carrying the same to a 
and other 
APPARATUS E. B 
® Hanothorne Place 


distant place for 


safely 
washing purposes 
VACUUM CLEANING 


ID N nd A. | DUNN 


Kk. Orange, N. J In this case the purpose of 
tl nvention is to provide a new and improved 
rouu cleaning apparatus, arranged to auto 
itically insure a continuous operation with 
i view to draw in the dust from the house 
ine, to slime the same and to discharge the 
slimed dust 





TOOL 
harles E 
ille, N. ¥ 
ind its 
proved 


HOLDER H. Ct 
Tremont St... Glovers 
lathes 
and im 
readily accom 
turning 


Pannaci, 51 





This invention relates to 


object is to provide a new 


tool holder arranged to 
different 
or boring 


and sizes of 
and to 
tool in 


forms 


nodate 


tools permit of 


orming 
securely fastening t lesired 

RULE Hl. GAsSsTROM 
facturing Company, 417 
tan, N. ¥ N. ¥ The 


extensible rule 


place 

eare of Dahl Manu 
Fifth Ave., Manhat 
intention here is to 
plural 
longitudinally of one 


provide an made up of a 


ity of sec movable 


tions 
suitable means enabling 
held in 
extended 


inother, there being 
the sections of the rule to be 


osed or 


position 
for measurement in posi 
tion 

PIPE VISE I 
Ave Syracuse, N. Y 


414 
ntion 
that 


Midland 
relates 
type 


and the ike 


PEARSON 
This inve 
to a bench vise for gripping pipe of 
pipe fitters 
erein the upper or 
tached to the 
onnection Phe 


prove the 


plumbers 
sliding jaw is at 


operating screw by a swiveled 
principal object is to i 
between tl 


swiveled connection 


and the ovable 
Halisville, Mo 
invention 


jaw 
K . & 
patent the 


Hicks, 


NUT 
in the present 


LAM 


has ref 


ere! to nut locks, the more particular pur 
pos f th improvement ving the provision 
i simp ind strong construction of nut 
\ which tl ocking echanism is not 




















LOCK 


but in case of the belt 
slightly, the 


their 


only self-tightening 
stretching parts wil 
relative 


locking 


automatic 


ally assume positions thereby 


enabling the mechanism to obtain a 


ew grip rhe engraving shows a longitudinal 
section through a bolt provided with the im 
proved nut lock 

FASTENER F. M. Srurces, 12 Cleveland 


St., Danbury, The object of this inven 
is to provide a new and improved fastener 


tire chains, 


Conn, 


for use on chains, logging hame 





HAMES, 


FASTENER ON CHAINS, ETC. 


and arranged to 


connection, to 


and similar devices, 
take up all 


fasten the 


fasteners 
slack in a flexible 
and to rr 


link of un 


securely parts together 


lieve the pivot of the connecting 


due strain 


Heating and Lighting. 


FURNACE DOOR OR DAMPER J B 
PHILLIPS and J. A. KAPLAN, Zanesville, Ohio 
Address the former, 523 Avington Ave This 


invention the heat-resisting surface 
of the door or damper and preferably consists 


provides 


the nature of firebrick. The construction does 
away with all metallic members where the 
device is subjected to destructive heat. and 


results in substantially an all-refractory damp 
the the metallic 
being hanger de 
and arranged as not to 
be subjected to destructive heat. 
FURNACE.—J. B. 
The 
that 


er; as to exposed portions, 


members confined to simple 


vices connections, so 


Hoparr, 
relates 


Mankato, Minn. 
more particularly to 
built of independent 
It provides a furnace of interchange 
having a relatively 
space in proportion to the 
subjected to the heat 


improvement 
class of furnaces 
sections 
able parts large heating 
water 


Means provide for regu- 


amount of 


lating the volume of fire in the fire box. and 
also an automatic regulator for the parts. 
Household Utilities, 
BED.—T. H. Sorvien, Granite Falls, Minn. 


The purpose of the present invention is te pro 


vide a false ceiling part which is adapted to 
occupy the opening in the ceiling when the bed 
is in use and to remain at that time in a posi 
tion flush with the ceiling in order to conceal 


the opening 


CLOTHES DRIER P. D. Riorpax, 1273 


Lexington Ave New York, N. Y The present 
patent further develops the principles of the 
former patent granted to Mr. Riordan in pro- 
viding an easily portable and ornamental ap 


clothes, or daily 
marked 
height 
much 


drying 
with 
since for 


paratus for 
them after 
and space 
drier can 
similar one 
upon 

FOLDING 


airing 
economy of time 
the present 
clothes as a 


use, 
given 
earry twice as 
that 


its axis as 


conbnot 
this one 


TABLE.—J. 8 


be completely revolved 


can be 


SIMONTON 


1015 


Pine St., Hood River, Ore. The invention re 
ates more particularly to a combined folding 
and convertible table, one that may be folded 
ind unfolded and when in the latter position 
ay be adjusted to the ordinary height there 

Kaa = EID IODA Ws TIAL a) 

te t tq 

} 

a oe zy 

| T] 

+ BI ; | 

———  - — —— 

; 

FOLDING TABLE, 

yy to form a lap-board It provides a table 


capable of performing functions such as out 


lined, the folding and adjustment of which 
iay be easily and readily accomplished and 
which will be strong, durable and compara 
tively inexpensive. 

WORK BENCH.—J. P. Mackay, 149 E. 


127th St.. New York, N. Y 
stituting a metal arm and 
is enabled to produce an effective 


This 
wedge for a 


inventor by 


egular vise 
household portable work-bench consisting of but 
top and side Light, powerful and 
practical, it is adapted for use wherever a regu 
lar bench is not available and is capable of be 


two pieces 


ing rigidly clamped in a wide variety of situa 
tions while occupyinlg a minimum of space 
when not in use. It is advertised in the classi 
fied ad. column. 


Machines and Mechanical Devices. 





PAPER GUIDE.—ALIce U Davis, 416 
Caples Bldg., El Paso, Tex. The present in 
vention relates to improvements in construc 


tion of paper guides as disclosed in a patent 
of the U. S. numbered 1,040,901, granted to 
Alice U. The principal object of the 
present invention is to provide means whereby 
folded when not in service 


Davis. 


the guide may be 


position, to permit covering the typewriting 
machine to which said guide is attached, in 
the usual manner. 

SHUTTER FOR MOVING PICTURE MA 
CHINES Ww P McILVANIE and W s 


invention is 
moving pic 
its object the pro 
device for 


QUINBY tellingham, Wash The 


shutters for 
has for 
easily 


an improvement in 
ture 
vision of a 


machines, and 


simple, operated 











SHUTTER FOR MOVING PICTURE MACHINE, 
adjusting the shutter. which may be applied 
to existing machines without other chang 


than removing the shutter The improvement 
may be used with any machine of the char 
acter in question, and without any change 
in the machine, except the removal of the old 


shutter 
ADVERTISING FIELDING 
The in 

win 


MEANS G. T 
575 Pelham <Ave., New York, N. Y 
ventor provides a means for use in 
dows and other places, and more especially de 


show 


of a unitary slab or refractory material of | signed for advertising effervescent drinks and 
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the like by displaying the representation of a 
person in the act of drinking an effervescent | 
4rink, such as soda, from a glass. The mechan 
ism is completely hidden from the onlooker. 


AUTOMATIC FELT TIGHTENER FOR 
PAPER MAKING MACHINES.—F. B. Hooker 
and W. J. TreMpe, St. Johnsburg, Vt. Ad- 
dress O. V. Hooker & Sons, same place. The 
present patent provides an improved device 
over that disclosed in No. 934,857, fomerly 
granted to W. J. Trempe, and it consists in 
certain changes in mechanism which renders 


liable to bind. This invention 
provides a device using weights 
than the older form, and durable. 


It takes the place of the rack and gear mechan- 


the device less 
tension 


less 


one more 





ism of the older device which was found to 
clog with dirt and oil 

MAIL POUCH FASTENER.—J. L. Smita, 
718 E. Cache la Pondre St., Colorado Springs, 
Cole. The intention here is to provide means 


permanently secured to the mail pouch, and 
so constructed and arranged that the tee 
strap may be caused to encircle the gathered 
neck of the pouch and the fastening means 


quickly snapped together without any tedious 
manipulation thereof 

PUMP.—G. DorrreL, 2316 E. 27th Oak 
land, Cal. The object of the present invention 
is to provide a new and improved pump struc 
ture designed to utilize air as the motive pow- 


St., 


er, and to be automatically operated thereby 
continuously as long as the water is permitted 
to flow 


SUBMARINE MINE.—G. E. 
Crillon, Place de la Concorde, Paris, France. 
This submarine mine is of the kinds that are 
adapted to be anchored to the bottom of the 
According to the invention the 
so constructed that it is caused to explode by 
the rotary movement of the same effected by 
a ship passing the mine in contact with the 
same This is obtained by the mine being pro 
vided with a swinging arm or the like extend 
ing laterally from the mine, which arm strikes 


Evia, Hotel de 


mine is 


the ship during the said rotary movement of 
the mine 
SHAPER.—R. 8S. La Rve, 306 E. Sandusky 





St., Bellefontaine, Ohio. This invention re 
lates particulariy to shaping rings designed to 
be used with the cutting head of a planing or 
other similar machine, and has for an object 


the provision of a structure which will cause 


| 












SHAPER FOR PLANING MACHINE. 
the cutting or planing knives to follow a cer- 
tain shape or form It provides a pair of 
guiding rings on a cutting head so as to guide 
various shaped forms the same over 
the cutting head whereby the knives may 
shape an article according to the forms used. 
STAMPING MACHINE.—J. W. Terry, 321 
Augusta St., San Antonio, This ma- 
chine is especially for use in 


as pass 


Texas. 


more designed 


— | 








—> 





STAMPING MACHINE FOR RAILROAD TICKETS, 


ETC. 





railroad ticket offices for accurately stamping | 
railroad tickets on their faces with the date | 
of issue, the destination and the time limit| 
or number of the train on which the ticket is | 
to be used 


Prime Movers and Their Accessories, 
AXIAL THRUST COMPENSATOR FOR 
TURBINE.—H. Forrincer, 4  Prutzstrasse, 
Stettin, Germany. In accordance with the 
present invention the thrust of the steam or 
sas upon the rotor of the motor turbine is 
utilized for compensating wholly or partly for 


the axial hydraulic thrust of hydraulic trans- 
mission gears connected with the motor tur- 
bine and vice versa. This arrangement ren- 


ders it possible either wholly or in part with 
the usual pressure compensating means such 
as pressure plates, labyrinth pistons or thrust 


gold, 





bearings, both in the steam turbine and in the 


, 


| 


hydraulic transmission gear or at least to limit | 
their number considerably. 

ROTARY ENGINE.—G. W. Swneap, Ring 
La. Mr. Snead’s invention to 
rotary engines, his more particular purpose be 
ing to provide an engine of this type with im 


relates 


A 


























ZB 
ROTARY ENGINE. 
proved reversing mechanism and with ae 
abutments of special form and controlled, to 


gether with movable guides coacting therewith, | 
with to the 
practically a manual move 


and also reversing valves reverse 
engine by 
ment 
IGNITER 
ENGINES. 
invention 
that type of igniter in which a small quantity 


single 


INTERNAL COMBUSTION 
Millstone, N. J. The 
certain improvements in 


FOR 
H. REICHE, 
relates to 


of the explosive mixture is compressed in an 
auxiliary cylinder to such a pressure that it 
automatically ignites and serves for the igni 


tion of the main charge in the working cylin 
der. 

ROTARY ENGINE.—S 
Meta Bennison, executrix, 1828 Ave. N, 
ton, Tex. The provide a 
rotary engine or pump having rings for engag 
ing the sides of the wheel near its periphery, 
to prevent the fluid under pressure from escap 
ing toward the axis of the wheel, that its 
full power may be exerted on the impact faces 


BENNISON, deceased ; 
Galves- 


purpose here is to 


80 











ROTARY ENGINE. 


of the buckets apart on the piston 
wheel between the sides which are engaged by 
the packing rings. The engine pro 
vided with cocks for indicating any escape of 
the fluid in the direction of the axis of the 
wheels, that, when necessary, the packing 
rings may be adjusted to prevent further es 
cape of the fluid. 

FLUID EXPANSION ENGINE.—J. I. 
TOUL, deceased; Luisa A. B. de Fortoul, 
tee, care of Julian A. Arroyo, S82 Wall 
N. Y., N. Y¥. This invention relates to an ex 
pansion engine of general application, and 
more particularly it relates to that form of 
heat engine which depends upon the expansion 
of a fluid as its actuating medium. The key- 


spaced 


easing is 


so 


For 
trus 
St. 


| magnet, the action of which is effected by cir- | 


| 


| 
| 
| 





/ 


ENGINE. 


FLUID EXPANSION 


of the Fortoul thermo-motor is simplic- 
ity. The cost of operation and maintenance 
is low and the first cost is intended to com-| 
pare very favorably with any type of engine 
on the market. Its clean and noiseless opera- 
tion indicates an ideal power producer, and 
the impossibility of explosion. The use of 
the principle in this case is not confined to 


note 





| uses applicable to the arts of to-day. 


| Topeka, 


| roadbed and the 


| ple 


j}of Asher Kleinman, 


the production of power, but has many other 


Railways and Their Accessories, 
RAIL JOINT.—J. E. Foore, 516 E. 8th St., 
Kan. This invention enables contrac 
tion of the rail on the general direction of the 
length thereof to tighten the joint; enables the 
weight of the rail and downward pressure of 
the rail to tighten the 
means for preventing separa 


spikes associated with 
joint; provides 










WG; 
Lp 


SS BSGY 
ANY 
LISS > 
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RAIL JOINT. 
tion of various parts comprising the rail joint, 
and generally to render the joint far as 
practicable self-tightening ; avoids use of bolts 
and fastening members except in 
instances where desirable to use the same; and 
improves the general efficiency of the rail joint. 
STREET RAILWAY SWITCH.—A. J 
WorTHINGTON, 1389 64th Ave., Oakland, Cal. 
In the present patent the invention has refer 
ence to a switch in which manually-controlled 
means on the car serve to engage devices locat 
ed in the track to throw the switch element in 
either direction so as to close or to open the 


as 


analogous 


switch 

CAR FENDER.—G. MELLINO, 309 Vander 
bilt St., New York, N. Y. This invention pro- 
vides a fender, the operation of which insures 
the lifting of a body from the ground when 
directly in front of the vehicle to which the 
fender is applied; provides means whereby the 
body is detlected laterally from the path of 
said vehicle and away from the carrying wheels 








CAR FENDER. 


thereof; provides for accommodating 
members to roadbed inequalities; provides an 
emergency, for closing the gap between the 
body of deflector; and pro 
vides means automatically operable for plac 
ing the fender in lowered position and for 
closing the gap between the side deflectors and 
the 

CAR REPLACER.—wW. H. Warp, 11% Green 
Cumberland, Md. The design in this in 
stance is to provide a car replacer comprising 
separate blocks or guides for the wheels, adapt 
ed to located alongside the rails, in which 


means 


roadbed. 


St.. 





provision is made for causing the wheels to 
be inevitably guided to the rails when running 
upon the slopes or inclines of the replacer. 

RAILWAY SAFETY APPARATUS.—J. D. 
Nix, Ferriday, La. Address National Railway 
Safety Appliance Co., Room 19 Masonic Tem 
Bldg., New Orleans, La. An object here 
is to provide an apparatus to be installed on 


locomotives for automatically shutting off 
steam, setting the brakes and sounding an 
alarm when another train is within the same | 


block. This apparatus comprises a solenoid or | 


connections through a similar apparatus | 


cuit 

| 
on two locomotives in the same block, said | 
magnets effecting the movement of certain | 


valves so as to permit entrance of steam for | 
effecting the operations mentioned. 


Pertaining to Recreation, 
DETONATING DEVICE.—S. J. 
250 Eighth St., Manhat 
tan, N. Y., N. Y. This device is for amuse 
ment purposes, and the object of the inven- 
tion is to provide a construction in which all 
eliminated. If 


HIBON, care 





danger in the use thereof is 
the caps are dropped anywhere and walked 
on, no accidents result. It can be used also 
as an alarm device instead of firearm in case | 
someone should need to summon help in the | 
night time. 

ARTIFICIAL FISH BAIT.—C. W. Lane, 
Madrid, N. Y. The invention is an artificial | 


minnow having side or pectoral fins adapted | 
to be oscillated vertically so as to simulate the 
natural minnow, the oscillation being effected 
by suitable connections of the fins with a 
longitudinal shaft baving a tail spinner which 
is rotated by friction with the water as the 
minnow is drawn through the latter. 


Pertaining to Vehicles. 

WAGON BRAKE.—C. Smitrn, 408 West 
First St., Duluth, Minn. The present inven- 
tion has reference to wagon brakes, and more 
particularly to a brake mechanism especially 


| electrical 





adapted to spring wagons, the object being to 


provide a simple, strong, and effective mechan 
ism for the purpose mentioned. 
DEMOUNTABLE RIM.—W. J. LAN® 
Youngstown, Ohio. This invention relates to 
demountable rims, and refers particalarly io 
the class comprising a fixed and removable rim 











DEMOUNTABLE RIM. 


engaged and means for keeping the 
predetermined position and affording 


mutually 
same in 


an easy and rapid separation of the same 
An object ig to provide an inexpensive and 
reliable rim that can be easily mounted and 
removed from a vehicle wheel. 

VEHICLE WHEEL.—J. W. Carta, Platte, 
8. D. An object of this inventor is to pro 
vide a wheel in which the necessary resillency 


is secured by meang of a number of springs 
these springs taking the place of the ordinary 
pheumatic tire and having similar functions to 
it. A series of springs is provided, the 
of which bear rollers, thereby eliminating fri 
tion and adding to the efficiency of the device 

PORTABLE BATTERY SUPPORT.—-M 
KoeniG, 550 First Ave., L. I. City, New York, 
N. Y. This support is to be temporarily ap-- 
plied to the frame of a chassis of an electri 
automobile, whereby the several batteries may 
withdrawn from their normal support for 
inspection or repair and then easily replaced 
whereby the difficulty usually experienced in 
removing the batteries from the chassis upon 
trucks or otherwise for conveyance to a dis 
tant point is overcome. 


ends 


be 


Designs. 


DESIGN FOR A HOLY WATER FONT 
T. Luoyp, 40 Northfield St., Boston, Mase 
this ornamental design of a holy water font 
the front view presents the Saviour the 
cross with appropriate symbols and inscription 
and the rear presents the Virgin centered in 
a multi-pointed design. The form of the font 
is high and somewhat narrow, the whoie pro 
ducing a very beautiful effect. 


In 


on 


DESIGN FOR A MONUMENT.—?. J. Davis, 
care of Davis Bros., West Berlin, Vt. In this 
ornamental design the monument inside ele 


vation presents an inverted T form, while the 
perspective view shows a broad thick square 
on a the front having a circle for in 
scription and bordered with ornamental dé 
signs. 

DESIGN FOR A DUSTING CAP.—J. Twi» 
EM, 220 Ashford St., Brooklyn, N. Y In th 
ornamental design for a dusting cap the artic 
is shown in front and rear perspective views. 
The cap is of round form with a scalloped edge 


base, 





s 


|} ornamental piece extending nearly around the 


cap and producing a plain, though exceedingiy 
pleasing composition. 

DESIGN FOR A BUST REDUCER BRAS 
SIFRE.—Manie Periviat, care of Lady's Out 
fitterie, 15 W. 38th St., Manhattan, N. Y., N. ¥ 
This ornamental No. 44,411, is shown 
in a perspective view seen from the front 
and a similar view from the rear. 

DESIGN FOR A CUT-GLASS DISH.—F. R 


design, 
as 


Smiru, 151 West St., Greenpoint, Brooklyn, 
N. Y. In this ornamental design the dish is 
circular. A horse shoe surrounded with leaves 
and the words “Good Luck” within the shoe, 


occupy the center of the dish. 


Nore.—Copies of any of these patents will 
be furnished by the ScientTiric AMERICAN for 
ten cents each. Please state the name of the 


| patentee, title of the invention, and date of 
| this paper. 








We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanicai 
and chemical experts, thoroughly 
trained to prepare and prosecute all 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in al! coun- 
tries foreign to the United States. 

Monn & Co., 
Patent Attorneys, 
361 Broadway, 
New York, N. Y. 


patent 


Branch Office: 
625 F Street, N. W., 
Washington, D. C, 
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The Ten Greatest 


Inventions of Our Time 


We hear much of the great inventions of the past— 
the telegraph, the sewing machine, the telephone, the 
reaping machine, photography, Bessemer and open 
hearth steel, the steam engine and the phonograph. 
Yet the inventions of our own time are as epoch-mak- 


ing and as dramatic as these. 


Perhaps because we have become accustomed to the 
use of the old machines and discoveries, perhaps be- 
cause the achievements of latter-day inventors succeed 
one another so rapidly that we are not given much time 
to marvel at any one of them, we have not fully realized 
how stirring and wonderful are the products of modern 
ingenuity. 

Only five years ago the man-carrying aeroplane made 
its first public flights; only the other day hundreds of 
passengers on a sinking ship were saved with the aid 
of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
count for more 
made the world 


have made a man’s work 


bef re, 


of them 
than it ever did 
livable than it ever was. 


and have 
more 
Why should we not tell the story of our own deeds? 
Why should the 
by men who are still living, men whose names will 


of Watt, Me rse, 


we not review industries created 


go down into history with those 


MeCormick and Howe? 


Tha was the underlying idea of the November Maga- 
zine Number of the Scientific American. We knew 
that the “‘ten greatest inventions of our time’’ was a 
big subject when first we planned the number, but 
how big it was we never realized until we surveyed the 
held of modern invention. 


Then we saw how astonishing was the progress made 
in our own day, how much mankind had benefited 
by the inventions of great modern intellects. We began 
to appraise inventions, to weigh one against the other, and 
to determine in our own minds which ten had contrib- 
uted most to human progress and happiness, which were 
really great pioneer inventions, and which merely re- 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con- 
sider that it was hard to arrive at a definite conclusion. 


The upshot of our own thinking has been to leave to 
our readers the decision 


What Are the Ten 


Teaching from the Child’s Point 
of View 
(Concluded from page 141.) 


not add to our knowledge, though he is 


facile in new combinations, and in any 


| 
| 


| 
| 


| case, only that 


man can be original who 


himself loose from current asso- 
ciations. He says that there are the sys- 


tematizers and critics, predominantly syn- 


can cut 


thetic and analytic, respectively, but the 


highest degree of intelligence possesses 
great power in both synthesis and an- 
alysis 

In his study in connection with the 
intelligence of over SOO pupils Meumann 
found that not infrequently very bright 
school children show a slow immediate 
reproduction, whereas less _ intelligent 
pupils exhibit a quick and fitful repro- 


duction, showing less capacity of mental 


effort, and indicating less attention to 


ithe content, together with a tendency to- 


| from the type proper to his stage of the| 


Classified Advertisements 


ward less resistance in reproduction. 


He concludes that wealth of imagery 
and originality of reproduction, without, | 
however, any departure of the subject | 


development, are characteristics of intelli- | 
Dull pupils reproduce, e. g., words 
together, and depend 


gence. 


frequently named 


| much on what has been learned at school | 
|for the material as well as the form of| 


| crete 


reproduction; their imagery is not so con- 
as that of the bright child. Dul) 
pupils also use verbal imagery to a larger 


| extent than bright pupils, thus tending 
| to approximate to the adult type of think- 
jing and consequently appearing in this| 
| 


|such retention is mainly dependent upon 


|He asserts that the positive relation be- 


regard precocious. His results show that | 
the degree of mental development of 
pupils is ascertained by their capacity of 
abstraction, can be recognized by 
their retention of abstract 


and 


words, since 


their ability of understanding the words. 


tween memory and general mental 


pro- | 
ficiency of pupils is very striking. 


On the basis of the present writer’s| 
experiments in the /Ziirich laboratory 
Meumann speaks very critically of the 


popular notion that the child’s memory is 
superior to that of the adult, because these 


experiments show that the child needs 
more time and more repetitions in memor- | 

| 
izing than the adult. Thus, an adult 


| needed 10 repetitions to memorize a series 


of 12 nonsense syllables, and a school child | 
63 repetitions to memorize the 
Of course, there is a fall-| 


needed 


same series. 


| ing off after maturity in the capacity to| 


| 
| 


| 





Greatest Inventions of Our Time, 


and Why? 


For the Three best articles on the subject, the 
Scientific American offers in the order of merit, 
three cash prizes: 


First Prize: $150.00 for the best article 
Second Prize: $100.00 for the second best article 
Third Prize: $50.00 for the third best article 


Write for the Conditions of the Contest. 





learn new and disconnected facts, but | 


inability not be taken as al 


this must 


characteristic of anything except the com-| - 


mencement of the disabilities of age. | 


| 


A Scientific Study of Children. 

In his tests of the memory of schoo! | 
children alone and when working together | 
he found that the class-room disturbing | 
influences (the noise of writing, walking 
about, whispering, the sight of the move- 
ments of the pupils, the occasional words 
of the teacher, etc.) have no special in- 
e., the pupil shows better re-| 
sults if he works together with other 
pupils in the school than if he works 
alone, isolated. These differences in mem- 
ory for the individual and the common 
test were strikingly large in cases of the| 
younger children. One day he asked a| 
number of the pupils in case of the in- | 
dividual tests whether they would prefer | 
such exercise in the class or alone; 80 per 
cent of the pupils gave the decided caareagad 
that they would prefer to do the work in 
the class-room. In one other experiment 
he tested repeatedly a few 13- or 14-year- | 
old-pupils with the dynamometer and | 
his ergograph, and found that in the 
case of the tests of the pupils separately, | 
with no one else in the room, the quantity | 
of work was always less than when the 


fluence, i. 





others were present. 

In many other of his investigations wed 
the pupils he found great and interesting | 
individual differences. But he does not 
want to push the doctrine of individual | 
differences in pupils to the extreme, be- | 
cause we should thus make a science of} 
education impossible, for science cannot | 
account for the individual; a science of 


| gravel, etc. 





PATENT ATTORNEYS 





ee 


OVER 65 YEARS’ 
EXPERIENCE 








Trave Marks 
DESIGNS 
Copyricuts &c, 


INVENTORS are invited to communicate with 
Munn & Co.. 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of an invention will readily given to any inventor 
furnishing us with a model or sketch and a brief de- 
scription of the device in question All communications 
are strictly confidential. Our Hand-Book on Patents 
will be sent free on request. 

Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 

All patents secured through us are described without 

st to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 














Advertising in this column {s 75 cents a line. No 


| less than four nor more than 12 lines accepted. Count 
| seven words to the line. 


All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


WAN TED—One person each locality as agent for 
complete line Polish Mops, Self-Wringing Mops (5 
stvles), Fibre Brooms. Line cannot be duplicated. 
Hilker Mop Co., 1366 Grand Ave.,. Chicago, U. 8. A. 


YOU CAN'T AFFORD to accept ordinary prop- 
ositions while agency for Guaranteed Aiuminum 
Cooking Utensils is open. Answer quick. Protected 
territory. Am. Aluminum Co., Dept. 48, Lemont, Ili. 


BUSINESS OPPORTUNITIES 


SALESMEN making small towns, Whole time or 
Side-Line, should carry our fast selling, pocket side- 
line Special sales plan allowing return of unsold 
goods Makes quick, easy sales. $4.00 commission 
oneach order. Something entirely new. Write for out- 
fitto-day. Burd Mfg. Co., 212 Sige] St., Chicago. Il. 


FOR SALE 


FOR SALE—Two new 50 h.p. Nieuport ty fly- 
ing machines, one 4-cylinder, 50 h.p. Roberts Kotor, 
propeller and radiator; also 50 h.p. Gnome, all in Al 
shape. Address Ralph Cole, Norwalk, Ohio. 


PARTNER WANTED 


PARTNER WANTED with $7,000 to $10,000, 
active or otherwise, to engage in manufacture of 
portable work bench described elsewhere iu this 
issue. Rare chance to aoe permanent, progressive 
property. Designed to fill a wide felt want in only 
practical way. Splendid manufacturing proposition, 
well ascertained existing demand. Address J. P. 
Mackay, 149 East 127th Street, New York. 


PATENTS FOR SALE 


FOR SALE—U. 8. Patent, No. 1,051,728, and 
Canadian Patent 147.930. Lifts and Conveyors for 
invalid beds For further information address: 
John German, Richland Centre, Wisconsin. 


PATTERN LETTERS 


PATTERN LETTERS AND FIGURES. White 
Metal and Brass, for use on patterns for castings. 
Largest variety, prompt shipments. Send for catalog. 
H.W. Knight & Son, 92 State St., Seneca Falls, N.«. 


INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the nu 

of the inquiry. Where manufacturers do not res- 
pond promptly the inquiry may be repeated. 
Munn & Co., Ine. 








Inquiry No. 9310. Wasted addresses of manu- 
facturers of good selling articles for mail order busi- 
ness catering to the trade of agents. 

Inquiry No. 9311. Wanted names and addresses 
of manufacturers of hatpin heads made of colored 
glass; also medals of all shapes. 


Inquiry No. 9312. Wanted to buy a machine 


| which will pick up a weight the size of a lima bean 


by vacuum process. Must be able to pick up dust, 
Must be operated by electricity and be 
easily portable. 

Inquiry No. 9313. Wanted to buy Leather Held 
Horse Shoes used temporarily when shoe cannot be 
nailed on. In vuther words a Leather Boot with iron 


| shoe at bottom—strapped over horse's foot. 


Inquiry No. 9314, This enquirer is in the markst 
for some patented articles which he could purchase 
and manufacture with an investment of from $5,000 
to $10,000. The name of the party will be supplied 
to any of our readers on application. 

Inquiry No. 9315. Wanted the name and address 
of a concern manufacturing novelty ink wells. 

Inquiry No. 9316. Wanted the names of manu- 
facturers and manufacturers’ agents who make pat- 
ented articles and other useful devices which ap 
to the public and which can be used in a mail order 
business and by canvassers. 

Snewivg No. 9317. Wanted the names and ad- 
dresses of manufacturers of good selling articles that 
would appeal to the public where exclusive sale in 
certain territories can be arranged for; both to sell 
to the trade and through sub-agents in a house-to- 
house canvass. 

Inquiry No. 9318. Wanted rollers and other 
appliances for extracting water and moisture from 
refuse, such as coir dust, with special reference for 
using it as a fuel. 

Inquiry No. 9319. Wanted the name and address 
of concerns manufacturing novelties in table or 
pocket cutlery for the wholesale or mail order trade. 

Inquiry No.9320. Wanted an article suitable for 

large manufacturing—plant equipped for making 
30oats, Marine Engines, etc. he plant would be 
capable of making almost any article. A large 
wood-working establishment is also operated in con- 
nection with the metal shops. 

Inquiry No. 9321. Want name and address of a 

m who could make a machine for turning out rat 
buttons. The machine must be capable of making 
the dough of the exact size required, and also & 
machine to manufacture the tins and a machine for 
placing the dough in the tins. Preferably this ma- 
chine should do all of this work in one operation, 
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| 


education gives pedagogical principles as 
principies, i. e., as fundamental rules, and 
as such they must be impractical, for it 
is only when the rule is applied that we 
have something practical. Meumann 
claims that what we want now from a 
science of education is to know not so 
much the minute differences between in- 
dividual normal pupils as what is true 
generally In his investigations of indi- 





vidual differences among pupils he found | 
special types of learners in each branch 
of work, and a knowledge of such types 
is more important for class teaching than 
that of minute individual differences. 
When means have been devised to deter- 


mine these individual differences and cer- 


tain uniformities we shall be able to 
classify, grade and promote pupils scien- 


divide them according | 


tifically, and not 
to ages or sizes or school marks, as has 
been suggested and practised, as more sat- 
Experimental pedagogy would | 
what are the 


isfactory. 
also enable us to know 
limits set by innate conditions to the work 
of education, and even to the selection 
of a trade or profession and work of life 
itself. Chancellor E. E. Brown rightly 
said recently that the practical dictum of 
this new pedagogy is that every large com- 


munity needs a “clinic” where parents 
and teachers may receive advice on school 
matters, a “consulting engineer” in edu- 


eational affairs. 





Buying and Selling Silver and Gold 
(Concluded from page 145.) 

sunk, making a ™%-inch rim around the 

whole table, thus preventing drops of the 


electrolytes from falling on the floor. The | 
floor of this room, and the eighth, or gold, 


room is made of soapstone slabs, so that 
any spill of acid or electrolyte does no} 
harm. <A centrifugal hand rubber pump | 
lifts the foul electrolyte from the level of | 
the cells to that of the precipitating tanks | 
and for this purpose is much superior to 
the reciprocating type, as there are no 
valves under which small pieces of for- | 
eign matter may lodge, interfering with | 
the proper action of the machine. 

The eighth floor contains the gold cells, | 
which, with the exception of the sweep | 
cellar, completes the plant. The gold cells | 
There | 





are set on soapstone topped tables. 
each holding two sets of | 
twelve cells, with a heavy soapstone divid- | 
ing slab through the middle. On the top| 
of the dividing slab, electrically driven, 


are two tables 


runs a light shaft line with pulleys at | 
The propellers are car- | 


proper intervals | 
ried on wooden arms bolted to the cen- 
tral slab and are driven by a light belt 
In cleaning up, the 
thus 


from the shaft line. 
entire top of the cell is exposed, 
giving the man in charge ample space for 
lifting out anodes and slimes. A large 


| following report of a test: 


A Gyroscopic Mechanism for Re- 
cording Roll and Pitch of 
Vessels at Sea 


(Concluded from page 149.) 
tically free from response to all other 
components of motion. 

The rolling and pitching 
made upon two rolls of paper six inches 
in width driven by the same small motor 
There is also provided 


records are 


at the same rate. 
a means of marking the seconds on the 
record, and the center or base line from 
which it can be determined to which side 
any particular roll was made. The level 
of the records is about four feet from the 
base of the machine and the entire equip- 
ment is self-contained and portable. 

Some idea of the extreme accuracy of 
the apparatus can be obtained from the 
The vessel on 
which the machine was mounted was float- 
ed in the bottom of a dry-dock, the water 
being drained down to 18 feet. The wea- 
ther conditions were excellent, with prac- 
tically no wind, and the vessel was al- 
most entirely protected from any outside 
influences by the sides of the dock. There 
were used three plumb bobs on lines 12% 
feet long, the bobs being submerged, and 
the movement of the pencil was constantly 
checked up by the lines. The vessel was 
under constant motion and every motion 
was perfectly apparent and could be eas- 
ily recorded. Whenever the boat settled 
to an extremely small fraction of a de- 
gree of roll, the center was determined 
with great accuracy and it was found that 
at no time had the gyroscopic pendulum 
of the apparatus moved a hair’s breadth. 
This was further corroborated by the 
position of the levels connected with the 
pendulum. Interest, of course, centered 
upon the return of the datum point at 
the end of the test, and it was found that 
the pendulum returned to within less than 
1/64 of an inch of its original position. 
It was first thought that this was an error 


of the apparatus, but upon comparing re- | 


sults it was found that the vessel itself 
had not come back to within 4% of an inch 
of the bob lines, which exactly checked 
with the reading of the gyroscopic re- 
corder. 


Large List of Prizes in 1914 
Rubber Exhibit 


HE fourth International Rubber and 

Allied Industries Exhibition, in con- 
junction with the first International Cot- 
ton, Fibers and Other Tropical Products 
and Allied Industries Exhibition, is to be 
held in London from June 24th to July 
9th, 1914. The object of the exhibit, like 
that of its predecessors, is to promote 
trade and commerce with all rubber-pro- 
ducing and consuming countries, as well 


soapstone hood with wire reinforced glass/as to bring together producers, manufac- 
for sides, gives the proper facilities for | turers, chemists, scientists and dealers in 
the treatment of platinum and palladium | rubber products both crude and manufac- 
solutions | tured. The exhibition will permit of the 

A testing laboratory is partitioned off | display of the principal commercial pro- 
from this floor, in which all the foul solu-| ducts of rubber grown in the soil, as well 
manufactured products, machinery, 
Many of the British and 
associations 


tions are tested for values before they | as 
pass to the sewer. The different electro- and appliances. 
lytes are tested for their strength of acid| foreign governments and 
and metal values and also any necessary have already expressed their willingness 
experimental work done. | to being represented in the various de- 
The sweep cellar has been put in opera- | partments. 

One of the most important features of 
| the announcement is the offer of a large 
to one inch or less in diameter, one mill! number of prizes to exhibitors in the dif- 
with 60 mesh ferent departments. The committee of the 
Growers’ Association will con- 
series of six contests, offering 
First, medals for the 


Hon recently and its equipment consists of | 
a jaw crusher which crushes the sweeps 


which grinds the 
Sweeps under water until they are fine| Rubber 


screen 





enough to pass through the screen to the| duct a 
two settling tanks, and a steam drier.| prizes as follows: 





The high point 
in tobacco making. 


Its wonderful Flavor 
and Fragrance will de- 


light YOU TOO. 


Packed in the 90 
Cent glass humi- 
dors and the handy 
5 Cent tins. 





The glass humidor 
keeps its tobacco 
fresh indefinitely. 


The HALF SIZE 
5 Cent tin holds just enough to keep 
fresh and perfect until it is smoked. 











The type of mill is a standard mining 
machine where the rolls revolve and the 
It is of sufficient 
Size so that it will not be 
keep the mill in continuous 
and the men will be available in other 
places 


pan remains stationary. 


necessary t 
operation, 


The drier constantly agitates the wet 
sweeps so that they bake on 
One settling tank is directly 
above the other and the lower contains a 
steam which lifts the water to 
From the upper tank there is 
an overflow to the sewer and a connec- 
tion which leads the water back to the 
mill so that it may be used over again. 


cannot 
the bottom. 


S) phon 
the upper. 





best commercial samples of crepe, smoked 
sheet and assorted grades of plantation 
rubber; second, a gold medal for the best 
exhibit connected with plantation rubber 
grown in the middle East; third, a prize 
of £50 ($250) and a gold medal for the 
most valuable improvement connected 
with the collection or preparation of plan- 
tation rubber; fourth, gold, silver and 
bronze medals for the three best exhibits 
of manufactured rubber flooring in tile 
or sheet form; fifth, a gold medal for the 
exhibit composed of the greatest variety 
of articles made from rubber for commer- 
cial purposes; sixth, £50 ($250) and a 
gold medal for the most valuable discov- 








A Home Made Alternating Current 


Mo tor Read Supplement 1688 for a good, clear article by F. E. Ward, 
q E.E., on the making of a one-eighth horse power alternating 
current motor. The motor can be constructed by anyone of ordinary 
skill in the use of tools who has access to a screw-cutting lathe 
with a swing of nine inches or more. The motor is designed to run 
on the 100 to 120 volt, 60.cycle, single-phase alternating current 
circuit, now in wide- use for the ligh ing of dwellings. The 
motor will drive a 16-inch brass fan, a — | lathe, or a 50-watt 
dynamo for generating direct current for charging storage batteries, 
and in fact will do almost any kind of work that can be done by 
one-man power. Order from your newsdealer or from us. 


MUNN & CO. Inc. 


361 BROADWAY 
NEW YORK 


























TYPEWRITER AGENTS WANTED 
sae Get in Business for Yourself 


SAMPLES AT WHOLESALE 


Big commissions—monthly payments—tria! ship- 
ments—new stock—visible models—low wholesale 
prices. New advertising now ready. 

Write today for Agency offer. Mention Scientific American 


Use the 
Coupon 











FROM A SCIENTIFIC AMERICAN READER 





: N 
Fox Typewriter Company | j.. 
GRAND RAPIDS, : : MICHIGAN | jusincss 
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Your Funny-bone! 


AN you find it? 


George Fitch. 


Don’t try. Let George do it 


He’s an expert at it—author of 


A “The 4:11 


number of THE 


Train.” 
AMERICAN MAGAZINE. 


Catch it in the September 
It will take 


you back to a “Homeburg” of your own, and you'll 


live over again that delicious moment when the 


world rolls into your town once a day. Most trains 


are “wasted.” but the 4:1 1—well. it’s a real train. 


“Lucky 


crime in the calendar, and 


Baldwin,” guilty 
“Lucky” be- 
Can a down-and-out 
— 


The answer 


Also 


of every 


n September is 
cause he never wore a stripe. 
“come back”? Peter Clark Macfarlane says, 

~and “Lucky Baldwin” 
It is the first of a series of splendidly 
“Those Who Have Come Back.” 
Read it, if 


you would learn what it is to struggle against your- 


bears him out. 
is inspiring. 
human papers on 


Read it, if you know what it is to fail. 


self—and win. 


David Grayson is in the September number, 
and Walter 
(at the bat). 


Prichard Eaton; also Hugh Fullerton 
James Montgomery Flagg, Stephen 
‘Angel Island.” that 


miss it—it’s the 4:]1]—round trip, 


Leacock and And, by the way. 


Train! Don’t 


15 cents—any news-stand—the September number of 


The American Magazine 











| The Scientific American Handbook of Travel 


With Hints for the Ocean Voyage, for European Tours, and a Practical Guide to London and Paris 
By ALBERT A. HOPKINS, Editor of the Scientific American Reference Book 


A! last the ideal guide, the result of twenty years of study and travel, is com- 
pleted. It is endorsed by every steamship and railroad company in Europe. 
To those who are not planning a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book will answer. It 
is mailed free and will give some kind of an idea of the contents of this unique 
book, which should be in the hands of all readers of the Scientific American. 
500 pages, 500 illustrations, flexible cover, $2.00; full leather, $2.50 postpaid. 


Munn & Co., Inc., Publishers, Scientific American Office, 361 Broadway, N.Y. 











= and application for a new use for | Wood- Wohin FE. 
., Machinery = 


} plantation rubbe1 


In another contest a first prize of * 


($384.00) and a second of 25 


offered for new 


guineas 
guineas ($128.00) are 
ideas for the use of plantation rubber 


Sir Henry A. Blake, president of the ex 
hibition, will present a trophy for the ex 
hibit proving of greatest interest in con 
nection with the production, 
or use of rubber in any form. The /ndia 


Rubber World is offering a handsome sil 


tering, grooving, boring, scroll- 


sa 
ng; for working wood in any 
manner. Send for Catalog A 


Seneca Falls Mfg. Company = 7 
695 Water Street, Seneca Falls, N. Y. , G 


wd é are a result of 
00 Sebas of experience 

ee Sebastian Lat t 
preparation | a es =: — A “on ‘ie 






w ripping, cross-cutting, mi- 


wing, edge moulding, mortis 


oars 


14 AND 15 INCH SWING CATALOG FREE 


THE SEBASTIAN LATHE CO., 120 Culvert St.. Cincinnati, 0. 


ver cup 50 inches in height for the wild ‘ 
hers hauthammmnlperhonss- erage For Gunsmiths, Tool Makers, Ex- 


rubber competition, and the /adia Rubber 


Journal is presenting a cash prize of £25 —o— & Repair Work, etc. 


($125) for the best plan of an ideal rub 
ber estate factory Among the 
other prizes offered are those for exhibits 


several 


of tropical products, samples of rubber, | 
cotton, essays on the ideal rubber estate, 
and two prizes for the best hand and pow 
er spraying machines 

Further particulars regarding the ex 
hibits and prizes may be obtained on ap 
plication to the International Rubber and | 
Allied Trades Exhibition, Ltd., 75 Chane 


ery Lane, London, W. C 
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NEW BOOKS, ETC. 
EXPERIMENTAL WIRELESS Stations. Their 
Theory, Design, Construction and Op- 
eration. By Philip E. Edelman. Min- 
neapolis, Minn.; Philip E. Edelman. | 
12mo.; 224 pp.; illustrated. Price, 


$2. net 





From 9-in. to 13-in, 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & A Barnes Co. 


1999 fie Siseai 
Rockford, Ill. 





GROBET ) 
SWISS FILES 


SS ee and other high-class 
Tvols are shown in ‘‘*THE TOOL- 
MONGER’’—its 462 pages, and will be 
mailed on receipt of 8 cents in stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York city J 








rhe author somewhat resents the bame 

i eul is applied to him who pursues 
s« ranch of practical science as a he 
or spare-ti occupatior (Amateur or “ex 
I nter ok is written especially for | 
this genus, and furnish much information 
regarding sharply-tuned modern installations 


which comply with the new law The experi 
enter’s rights are defined i ilmost tabular | # 

ciseness Only a ery limited knowledge 
( tricity ind ithematics Is hecessary 
to the read in order for him to profit by] 
the suggestions of the handbook 


HenprRiIcKS’ COMMERCIAL REGISTER OF 
rHE UNITED STaTeEsS FOR BUYERS AND| 
Devoted to the] 


SELLERS. Especially 
Architeetural, Engineering, Electrical, | 
Mechanical, Railroad, Iron and Steel, | 


and Kindred Industries New York: 





| Another “RED DEVIL” Plier. Guaranteed like all other 


“RED DEVIL” Tools. It’s 


Ho. 400 € 1-2” drop forged steel 










There are 9 separate tools ig 
it It’s @ handy tool to have 
any vince the house, shop, 
auto, boat or camp. Your 
local hardware man has it or 
will get it if you insist. 







t Red Devil Brand No 
00. i— - fag can't get it 
te pheges sg 

name and § be and one only sample pair will be sent you postpaid 


SMITH & HEMENWAY CO., 150 Chambers St., New York City 





~ 
STARRETT’S PLANER AND SHAPER GAGE 


Will give a asure ¢ to 534 inches, Will 
8 ‘ set shaper t to plane or 

y desired thickness w t 
recourse ¢ pera thod 


Asay bean be . ed where 
g else is possible. Great time 


oaterial saver. Price 8.75. 


THE L. 8. STARRETT CO., Athol, Mass., U. 8. A. 








S. E. Hendricks Company, 1913. 4to.;} 
| 1666 pp. Price, 310. { 
The advent of a new edition Hendricks 
Commercial Register is a timely event for all | 
those who have occasion to deal with manu 
facturers, and to those who are purchasers of 
supplies rhis invaluable book is in constant 


ScCIENTIFI( AMERICAN office six 


pies of which are required to answer the 
iny queries of our subscribers and in our 
j various departments It is a _ never-failing 
jsource of accurate information referred to by 
those in almost every line of business Ex 
treme care is taken to keep this book absolutely 
up-to-date, and in its use we have demonstrat 
ed that it is exceedingly accurate The book 
should be in the hands of every business con 
ern Some idea of its scope can be obtained 

|} by the annexed statement of the publishers 


The aim of Hendricks’ Commercial Register 
is to furnish complete classified lists of manu 
facturers for the benefit of those who want to 
buy and sell The total number of classifica 
tions in the new Register is over 
manufacturers or 


55,000; each 


classification represents the 


machine tool, specialty or 


dealers in some 
material. The present is by far the most com 
plete edition published The twenty-first an 
nual edition required 122 pages to index its 

yntents, while the twenty-second annual edi 
tion requires 138 pages, or 16 additional pages 
upward of 400 classifications on 
s of index rep 


As there are 
each page, the 16 additional page 
resent the manufacturers of over 6,000 articles, 
none of which have appeared in any previous 
edition rhe twenty-first annual edition num 
vred 1,546 text pages, while the twenty-sec 
ond annual edition numbers 1,635, or 89 addi 
tional pages Add to the latter about 348 
pages of cancellations, errors, etc., omitted 
edition, and there is a total of 437 | 
pages of new matter, the whole representing 
390,000 names and addresses 
WEATHER OF SAN 
Diego, Cauirornia. Prepared under} 
the Direction of Willis L. Moore, Chief 
a States Weather Bureau, by Ford 
. Carpenter, Local Forecaster. Pub- 
lished by the San Diego Chamber of 
Commerce, 1913. i2mo.; 118 pp.; 
illustrated with photographs and charts. 
In a most attractive booklet replete with | 
cloud-pictures of distinct artistic and scientific | 
value, the author records many facts relating 


from the 


upward of 


THe CLIMATE AND 





to the climatic conditions of San Diego. San/| 
Diego winters are warm, yet there is less than 
one hour per year when the mercury registers 
above 90 degrees. The characteristic “velo” 
cloud is given credit for this condition in a 
very interesting chapter. The study is con 
tinued through chapters on humidity, fog, and 
the rainy season. The forecasting of San 
Diego weather, and how the weather map is 


| and become independent. 


& <> 





MACHINES 


70 sizes and styles, for drilling either deep or 
shall w wells in any kind of soil or r Mounted on 
wheels or on siils. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y. 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
E KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 


WELL DRILLING 






Models and Experimental Work 
INVENTIONS REVEL QPED 
SPECIAL MACHINER 


E. V. BAILLARD co., 24 Frankfort St., N. Y 


FU BRICAT EG $#*2 
gf ramet NEIA 


118-124 North Clinton 8h. 
CHBESLYACO RNS StEUSA 


THE EDISON revs 

House 
How it is constructed, how much it will cost, is it prac- 
tical from an architectural and engineering standpoint? 








These and other important questions relating to the struc- 
ture are discussed in a good, thorough, illustrsted article 
published in Scientific American Supplement 1685. Price 
10 cents by mail. Order from your newsdealer or from 


MUNN & CO.., Inc., Publishers, 361 Broadway, N. Y. 














LEARN WATCHMAKING 
efined, profitable labor. 


oe Paying Positions Secured. Competent men al- 


ways in demand. Easy to learn; money earned 
while studying. Write for our Catalogue. Address, 


St. Louis Watchmaking School, Dep’t 6, St. Louis, Mo. 


Patented Articles ‘and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. CO., ®7i¥icikeS* 











EFFICIENCY 
IN RETAILING 


Send for free catalogue on retail 
advertising, window trimming, mer- 
cantile decorating, retail salesmanship 
and show card writing. 


ECONOMIST TRAINING SCHOOL 














| made, is the subject of another condensed chap- 
ter, and there is an explanation of meteorologi- 
cal instruments and their uses. 
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Valuable Books 
The Modern Gasoline | 
Automobile 


ITS CONSTRUCTION, OPERATION, MAINTEN- 
ANCE AND REPAIR, 
By VICTOR W. PAGE. Octavo, 693 pages, over 400 
illustrations and folding plates. Price, $2.50. 


@ The most complete, practical and up-to-date work published 
on the gasoline automobile, for owners, operators, repairmen, 
salesmen and all others who are connected with the automobile 
industry in any capacity. It contains the latest and most reliable 
information on all phases of gasoline automobile construction, 
operation, maintenance and repair. It is clearly and concisely | 
written by a recognized authority, familiar with every branch of 
the automobile industry, and is just as valuable as a reference and 
compendium of the latest automobile practice as it is desirable as 
a text book for teaching the beginner. It is not too technical for 
the layman nor too elementary for the more expert. Every part 
of the automobile, its equipment, accessories, tools, supplies, spare 
parts necessary, etc., has been fully discussed. It tells you just 
what to do and how and when to do it. Nothing has been 
omitted, no detail has been slighted. This work is superior. o 
any treatise heretofore published and is right up to date and ccn.- | 


plete in every detail, | 








Scientific American 
Reference Book 


EDITION OF 1913. 
Compiled and Edited by ALBERT A. HOPKINS and 
A. RUSSELL BOND, 1I2mo., 597 pages, 1000 illustra- 
tions. Price, $1.50. 
A handy, compact, reliable and up-to-date volume for every- 
y reference, containing a remarkable aggregate of facts, statis- 
tics and readable information along industrial, commercial, scien- 
tie and mechanical lines of interest to everyone. This volume 
is a revelation in the nature of facts and figures relating to popu- 
lation, manufactures, commerce, railroads, shipping, mining, 
agriculture, education, aviation, armies and navies of the world, 
Panama Canal, post office affairs, telephony, telegraphy and 
wireless telegraphy, patents and copyrights, chemistry, astronomy 
and time, meteorology, mechanics, weights and measures, a’ 
thousands of other subjects. It will prove invaluable on the desk 
of the business man as well as the library of the home. No ex- 
pense or effort has been spared to make it interesting as well as 
authoritative. 





Wireless Telegraphy and 
Telephony Simply 
Explained 


By ALFRED P. MORGAN. 

illustrations. Price, $1.00. 
@ A popular. practical and simply worded treatise embracing 
complete and detailed explanations of the theory and practice of 
modern radio apparatus and its present-day applications. he 
author has filled a long-felt want and has succeeded in furnishing 
a lucid, comprehensive treatise for the operator, both amateur 
and professional A. close study of its pages will enable one to 
master all the details of the wireless transmission of messages an 
to design and construct his own apparatus. Although based on 
scientific principles, no attempt has been made to give mathemati- 
cal explanations. It is written so that it can readily be under- 
stood by men who are not technical and at the same time is 
sufhciently comprehensive and practical to be studied advantage- 
ously by the ambitious young engineer or experimenter. 


12 mo., 154 pages, 156 


The Scientific American 


Handbook of Travel | 


With Hints for the Ocean Voyage, for European Tours, 
and a Practical Guide to London and Paris 

Compiled and Edited by ALBERT A. HOPKINS. 12 
mo., 503 pages, 500 illustrations. Price, flexible cloth, 
$2.00; full flexible leather, $2.50. 


@ This is an indispensable companion for the European tourist, 
and contains more miscellaneous information on travel and sub- 
jects of interest to travelers than can easily be found in any other 
form. Itis unlike any other guide that has been published and 
is not intended to take the place of descriptive guides, but as a 
complement to al! of them. It also forms an excellent reference 
volume for all in any way interested in the ocean and its navi- 
gation, as it contains many facts presented in an interesting and 
readable form, and tells you exactly what you have wanted to 
know about the trip abroad and the ocean voyage. Excellent 
maps of Paris and London, a complete pote roadmap of 
Europe, and several other maps are included in a pocket at the 
erd of the book. 








The Scientific American 
Cyclopedia of Formulas 


Edited by ALBERT A. HOPKINS. Octavo, 1077 
oe 15,000 Receipts. Cloth, $5.00; half morocco, 


@ This valuable work is a careful compilation of about 15,000 
selected formulas, covering nearly every branch of the useful 
arts andindustries. Never before haz such a large collection of 
valuablef ormulas, useful to everyone, been offered to the public. 

engaged in any branch of industry will probably find in 
this volume much that is of practical use in their respective 
callings. Those in search of salable articles which can be manu- 
factured on a small scale, will find hundreds of most excellent 


oo It should have a place in every laboratory, factory 








Concrete Pottery and 
Garden Furniture 


By RALPH C. DAVISON. 16mo., 196 pages, 140 
illustrations. Price, $1.50. 


@ This book describes in detail in a most practical manner the 
Vvanous methods of casting concrete for ornamental and useful 
Purposes. It tells how to make all kinds of concrete vases, 
ormamental flower pots, concrete pedestals, concrete benches, 
concrete fences, etc. Full practical instructions are given for 
constructing and finishing the different kinds of molds, making the 
wire forms or frames, selecting and mixing the ingr its, cover- 
ing the wire frames, modeling cement mortar into form, 
and casting and finishing the various objects. With the informa- 
ton given in this book, any handy man or novice can make 
many useful and ornamental objects in cement for the adom- 
ment of the home or garden. information on color work 
alone is worth many times the cost of the book. 








Any of these books will be sent post- 
paid on receipt of advertised price 


———— = | 
MUNN« CO., Inc., Publishers 
361 Broadway, New York City 
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Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents. subscriptions, books, ete. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- } 
ferred to experts. The full name and address | 
should be given on every sheet. No attention 
will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 


(12840) P. B. writes: 
universal explanation of the 
in size of sun and moon as they approach the 
western horizon is still this, in brief: That when | 
these bodies are nearly passing from view, we | 
have objects near the horizon with which angular 
comparison is consciously or unconsciously made 
I do not believe that this is the proper explana- 
tion, or rather not the one of prime importance 
First, because, if a screen is held up so as to 
shut off the view of these objects, it does not 
make the heavenly bodies seem smaller. Second, 
because the phenomenon can be explained on 
the principle of the magnifying glass, the air 
being the medium by which the light is refracted, 
and the observer being on the inside of the 
refracting medium. To understand the view, 
just suppose an insect to be placed on the inside 
of a convex lens and to view an object outside | 
the lens; would not the object appear larger? 
In this illustration the lens and insect should, 
for convenience, be considered quite small.) It 
will be unnecessary, in this connection, to mention 


I notice that the 
apparent increase 


that sunlight and moonlight pass through the 
air at a greater distance when the sun and 
moon are low than when they are high, and 


other well-understood facts, as, for instance, that 
the refraction will be greater when the sun and 
moon are viewed from the zone which the light 
after passing through the atmosphere 
nearly horizontal direction A. We find 
unable to your view of the 
cause for the enlarged appearance of the sun 
and moon upon the horizon, and must still hold 
to the theory that this is an optical illusion, 
caused by the intervention of objects with which | 
we unconsciously them If you will 
look with one eye at the moon through a paste- 
board or paper tube, say an inch in diameter 
and 12 to 18 inches long, so as to shut out a 
view of all other objects on the horizon, closing 
the other eye, and then opening and closing the 
eyes alternately, with a little practice you should 
difficulty in seeing the moon shrink 
and swell in size, being seen smaller through the 
tube and larger with the other eye This ex- 
periment, which is very old, is taken to demons- 


reaches 
in a 


ourselves adopt 


compare 


have no 


trate that this is an optical illusion, due to 
intervening objects We would point out that 
refraction does affect the sun on the horizon 


but so as slightly to flatten it vertically, so that 

it presents an oval appearance, and not an 
enlarged appearance. Finally, we may point 

out that the sky itself is affected in the same 
way as the sun and moon. A degree on the hori- 
zon seems larger. Two stars seem farther apart 

at or near their rising than when high overhead 

With a disappear. 
The moon measures a half degree on the horizon. 
Indeed, it more when high | 
in the sky, since it is then nearer to us by the 
radius of the earth, or about a sixtieth of its 
distance from us This is discussed at length 
in Todd's ‘‘New Astronomy,” pages 240 and 
241, which we send for $1.45 postpaid. 


12°41) LeR. A. M. asks: Is mean or} 
sidereal time used in astronomical calculations, | 
such as light years, etc.? A. Sidereal time is 
the time of the astronomer. If he needs to do 
so, he transforms his result to mean solar time. 
The year is a solar «vent, and not sidereal. The 
Sidereal Year is the time required for the sun 
to go from a given star around to the same star 
again. In mean solar time this is 365.25636 
days. The year of the equinoxes, called the 
Tropical Year, because of precession, is 365.24219 
The Sidereal Year is used in calculating 
the Light Year, since thi; is the real or true year. 
See Young's ‘‘Manual of Astronomy," Sect. 547. | 
We send the book postpaid for $2.50. 

(12842) W. C. G. asks: 
electro-magnet repel aluminium instead of at- 
tracting, as iron is attracted by it? If repelled, 
is the force of repulsion equal to that of attrac- 
tion where the same weight of aluminium and 
iron are acted upon by the same electro-magnet? 
That is to say, would an electro-magnet repel 
an ounce of aluminium with the same amount 
of power as it would exert in attracting an ounce | 
of soft iron? If aluminium is not repelled by 
an electro-magnet, what metals are? A. A very 
powerful electro-magnet would exert a very 
slight repulsive force upon aluminium, but the 
repulsive force would not equal the attractive 
force upon the same weight of iron at the same 
distance. Bismuth is the metal which is most 
powerfully repelled by a magnet, but no metal 
is repelled with anything like the attractive force 
upon iron by the same magnet. 

(12843) C. S. In the Screntiric 
AMERICAN or the within the last 
few years is an article on various fluids placed | 
in tanks for removing the heat of light beams | 
passing through projection apparatus. Not 
knowing how it is indexed, I cannot find the 
article. Will you favor me with the page and 
volume? A. There is nothing better than clear 
water for removing the heat from the beam of 
light in the projecting lantern. A tank of water 
is placed in front of the condenser, and as often 
as it gets hot, should be emptied and filled anew. 


sextant these appearances 


measures somewhat 
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What Puts the Gabe 








NOW ON SALE AT YOUR NEWSDEALER’S 


treme: 


reaches twenty millions of people daily. 

WORLD'S PICTURE GALLERY 
Sixteen solid pages of striking photographs with pithy head 
lines graphically portraying W 
current history in the making, present 
taining manner. 

THE GREAT ELECTRICAL SECTION 

It tells you in simple language the fascinating Story of 
Electricity. The various Departments and numerous spec- 
ial articles — all profusely illustrated—keep you in touch with 


for September, 15c a copy 





POPULAR ELECTRICITY PUBLISHING CO., 350 North Clark Street, Chicago 


MOTION PICTURE DEPARTMENT 
A resume of latest photoplays and sketches of the actors. 
But, more than that, t 
camera man 
facturing places. 





in Kinemacolor 


———T 
Do YOU know the secret of these motion pictures—that reproduce 
nature's most gorgeous colors so poem + Bm ? You will find it dis- 
closed in the September issue of POPULAR ELECTRICITY and the 
WORLD'S ADVANCE. Wonderfully simple, yet mighty interest- 


ing, are the facts. The “‘movies’’ will have a new interest for you. 


The Man With a 
Silver Dollar Skull 


Ann unique and uncanny person is he, whose acquaintance 
you will make in this same issue. Less uncanny, but quite 
as unique is the old explorer's project to connect direct with 
the fundamental source of electrical energy. There's food 
for thought in 
A Scheme to Tap the Magnetic Pole 
Ever been to Egypt? Whether you have or not, you will 
enjoy this intensely interesting feature entitled: 
The Source of the Nile 
It is a long jump from that ancient, slow-moving world to the 
recital of modern, 20th Century wonders, such as 
Latest Marvels of the X-Ray 
These five random selections from the September issue are 
only typical of the 
200 Other Fascinating Subjects 
fairly alive with devouring interest and accompanied by a 
choice selection 
Over 150 Absorbing Illustrations 
that combine to make up one of the most interesting and in- 
structive popular magazines ever pu 


POPULAR ELECTRICITY 


AND THE 
WORLD’S ADVANCE 
for September 


To give you some idea of the immense scope and wonderful range of interest 
of this un que publication, glance at this brief summary of contents: 


electrical progress the world over, and vividly show the 
astonishing applications of this subtle force—facts of vital 
interest to everyone. The subject is covered from every 
conceivable viewpoint, appealing alike to the general reader, 
the student, amateur or practical man “his 64 page 
section, alone, constitutes a magazine replete with entertain - 
ment and instruction for every member of the family. 
MANY OTHER LIVE ARTICLES— 
Grated to modern pregaee chee ee than electrical lines 
urty-two pages present t atest advances Mm scence, im- 
orld Events of the Day— dustry, agriculture, city building, railroading. automobuling, 
mm tne most enter- pense. art, and on ble other subjects 
touching the various activities of our complex civilizanon. 
From all parts of the globe there is brought before you vivid, 
living pictures and views of the world in action to-day, in- 
teresting — educational—upliftung. 
This immense | 28-page entertainment awaits you in 


16 pages take you out with the 
back into the studios, laboratories and manu- 
It gives you a comprehensive grasp of this 
sly great development of modern times that 





POPULAR ELECTRICITY 782 WORLD’S ADVANCE 
Get It TODAY from Your Newsdealer for September, 15c a copy 


If your dealer cannot supply you send us his name and your own name and 
address with | 5c in coin or stamps and we will mail you a copy, postpaid, 


























Inventor Needs 
IMMEDIATE 
CAPITAL 


to complete a world wide 
necessary invention, hence 
will sell outright or state- 
rights, the most attractive, 
cheapest interchangeable- 
ad, inner illuminated 
REVOLVING SIGN, Pat. 
No. 940,697, ever made. 

Easy to make and sell at 
good profits and the patent is 
basic. Can be made in any 
shape or size to suit every busi- 
nes. WHAT IS YOUR 
BEST OFFER? _Inoentor, 
2008 Broadway, New York. 


If you have | 
$100 to $1000 | 
or more earn- | 
ing less than | 
six per cent. | 
interest, write 


today. 


@ Just ask for 
Booklet 23. 








brilliam, powerful, 
steady, white light. Is 
better than electricity or 
acetylene and cheaper 
than kerosene. 
Every lamp is a complete 
ontained miniature 
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NEW YORK REAL ESTATE| 
SECURITY CO. 


Assets over $17,000,000 
42 BROADWAY NEW YORK | 





















Clean~ bright odorless 
portable. Made in over 200 
styles for every purpose 
Fully guaranteed, Catalog 
Agents wanted, 
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LEARN TO BE A WATCHMAKER 
Bradley Polytechnic I ical D 





$30 and Up 


Easy to put up. Portable. 
All sizes. Postal brings 
latest illustrated catalog 

| The Edwards Mfg. Co., 342-392 Eggleston Ave., Cincinnati, 0. 





Peoria, Ilinois 
Largest and Best Watch School | | 
in America 
(This entire building used exelu- 
sively for this work) 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics, | 
Tuition rewonable. Board and | 


Formerly Par- 
sone Horvlogical 
Institute 











FROM NOTHING TO NINE MILLIONS 


rooms near school at moderate rates. 
“hse * Send for Catalog of Information. 
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a year in sales was the result of using « certain sell 

ing method by one American house. Many others 

have done better. Read al! about this method t 

n the new book, “ The Premium System of Forcing 

Sales: Its Principles, Laws and Uses,” by Heury 5 
Bunting, whe spent six years investigating this sub 
ject. The book will be sent you absolutely free with 
a year’s subscription (two dollars) to The Nowelt 
News, the magazine for the advancem» nt of sellir 
meth ds, 220 S. Market Street, Chicag 
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Trained Men Wanted | 


j 
| 
ducate yourself as a well paid engineer | 
teacher, investigator, or skilled scientific | 





Mends kitchen-ware 
instantly -A hundred uses 
in home, hep and laboratory 


worker in a strong, practical course at the 


MARYLAND AGRICULTURAL COLLEGE 
Dept. A, College Park, Md. 


























TIMA’ 


© SP GIGARETTES 


The wonderful Blend which distinguishes 
Fatimas from all other cigarettes, marks a 
distinct epoch in the art of cigarette making. 
Smoke a Fatima, and you realize that here 
is the ultimate in cigarette quality. 


Camer. 
‘on & Cameron 
errs RICHMOND VA Co. 
Yims '0aacco ca . F 





